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(54) UQUID CRYSTAL DISPLAY CONTROL DRIVING CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an area from being 
increased in a wiring region between each of functionally separated 
block circuits in a display control driving IC of a liquid crystal panel, 
to free the block circuit arrangement and to reduce the IC area. 
SOLUTION: The exchanges of data among mutual functionally 
separated block circuits such as a register 32. a display memory 
6A, an address decoder 34A, a ROM 7A and an SEG latch circuit 
80 are synchronized with a system clock within a machine cycle 
through the whole common data bus 36 to conduct in a time 
division manner. Thus, even though each of the functionally 
separated block circuits is arranged anywhere within an IC to 
reduce the area of an LCD contorller.driver IC, the wiring of the 
data buses is no need to provide the portion which are normally 
required to exchange the data among the block circuits like a 
conventional case. In the case of the example given herein, only 
eight common buses are required and the increase in the area of 
an IC wiring region is prevented. Moreover, every five bits are 
transferred to an SEG driver circuit for the display data against 
every one bit in conventional transfer, time data transfer speed is 
reduced and the power consumption is also reduced. 



. . i ■ 



1 . i aw 



* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Two or more segment lines which ran to a lengthwise direction and were installed in a transverse 
direction side by side. 

RAM which memorizes an indicative data corresponding to a character array of a display screen of a liquid 
crystal panel which turns on a pixel of an intersection of a segment line and a common line which had a 
pixel in each intersection with two or more common lines which ran to a transverse direction and were 
installed in a lengthwise direction side by side, and were driven to both enabling by a character code of a 
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character arranged. 

Are the liquid-crystal-display control driving circuit provided with the. above, and it has a comnion data 
bus, . It may exist on channels of connmunication of an indicative data which results by a dot display entry 
of data from incorporation of said instruction data to a segment driver circuit. Inside of all the functional 
order block circuits including said display memory, ROM, and a segment driver circuit, At least three or 
more functional; order block circuits synchronize with a system clock for every machine cycle, and it can 
deliver data required for the operation and receive mutually via said common data bus by time sharing. 

[Claim 2]Two or more segment lines which ran to a lengthwise direction and were installed in a transverse 
direction side by side. 

RAM which memorizes an indicative data corresponding to a character array of a display screen of a liquid 
crystal panel which turns on a pixel of an intersection of a segment line and a common line which had a 
pixel in each intersection with two or more common lines which ran to a transverse direction and were 
installed in a lengthwise direction side by side, and were driven, to both enabling by a character code of a 
character arranged'. 

Are the liquid-crystal-display control driving circuit provided with the above, and it has a common control 
bus which tells at least a system clock, its dividing signal, and a signal that defines said horizontal scanning 
cycle, At least two or more functional order block circuits of all the functional order block circuits including 
the aforementioned functional order block circuit which may exist in this liquidTcrystal-display control 
driving circuit, A signal of said common control bus is decoded via a control' signal decode means built In, 
respectively, and a control signal which defines the operating time further according to timing and 
necessity for own starting is generated. 

[Claim 3] A liquid-crystal-display control driving circuit consisting of ICs in the liquid-crystal-display 
control driving circuit according to claim 1 or 2. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]. This invention carries out the control drive of the dot-matrix type liquid crystal 
panel' (it is also called an LCD panel). The liquid-crystal-display control driving circuit as a circuit called 
what is called an LCD controller driver IC etc.. Especially, the increase in the area of the wiring area 
between the functional order block circuits inside IC is suppressed, arrangement of the functional order 
block circuit within IC is freed, area of IC is made small, and it is related with the liquid-crystal-display 
control! driving circuit which enabled it to reduce the cost of IC. 

[0002]Below, in each figure, the same numerals are the same or show a considerable portion. 
[0003] 

[Description of the Prior Art] Drawing 10 is a key map of the liquid-crystal-display control driving circuit 
containing the dot-matrix type liquid crystal panel (LCD panel) which displays 12-figure the character of 
two lines. In the figure, the LCD panel in which, as for 01, the pixel has been arranged length and in the 
shape of a horizontal dot matrix, the LCD controller driver IC to which 02 performs the display control 
drive of LCD panel: 01. and S-BiUS are system baths which connect MRU and this LCD controller driver IC 
02 besides a figure. 
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[0004]The 60 segment lines (it is also called the data line) SEG1-SEG60 which LCD panel 01 ran to the 
lengthwise' direction in this example, and were installed in the transverse direction side by side, Each 
intersection with the 16 common lines (it is also called a scanning line) C0M1-C0M16 which ran to the 
transverse direction and were installed in the lengthwise direction side by side is equipped with the pixel of 
1 dot, respectively, The terminal of the same sign for driving these each segment line and common lines is 
provided in the LCD controller driver IC 02. 

[0005]03 is a control signal given to this IC02 from MPU via the control bus in system bath S-BUS, Enable 
signal [ as a start operating signal with which MPU applies starting of the writing of data, read-out, etc. to 
this control signal 03 this IC02 ] E, There are read-out (R) [ as opposed to this IC02 in MPU ] of data, 
read/write signal R/W as a signal which writes in and carries out selected designation of the (W), etc. 04 is 
a data signal (this example 8 bits) this IC02 similarly delivers and receives with MPU via the data bus in 
system bath S-BUS. 

[0006]This LCD controller driver IC 02, It has ROM which changes into a corresponding dot-matrix-like 
font pattern (it is also called a bit map) the display memory and each character code as RAM which 
memorizes the indicative data corresponding to the display screen of LCD panel 01 by a character code 
inside. 

Every one of the 2(character row)x8(dot/character row)=16 common lines C0M1-C0M16 which put the 
pixel dot of one line each on a par with the transverse direction of dot-matrix-like LCD panel 01 in a row is 
chosen cyclically one by one, Outputting the scanning drive signal which enables lighting of the pixel on the 
selected common line. On the 1 2(beam)x5(dot/beam)=60 segment lines SEG1-SEG60 which put the pixel 
dot of one row each on a par with a lengthwise direction in a row at every the selection of this. By 
outputting the segment driving signal (that is, signal which carries out the lighting drive only of the 
displaying object pixel) corresponding to the display information on the selected common line, a screen 
display of LCD panel 01 corresponding to the contents of display memory is performed 
This screen-display operation is always performed regardless of access from MPU. 
[0007]between display output operations of this always, at any time, the LCD controller driver IC 02 
receives the control signal 03 and the data signal (this example — as 8-bit program instruction) 04 from 
MPU, and rewrites the contents of said display memory according to that received result. A screen display 
of LCD panel 01 is also updated by said regular display output operation at this time. 
r0008] Drawing 1 1 shows the composition of the character font display matrix of drawing 10 . In this 
example, since one character (8-bit indicative data) comprises 8 x five dots, 5 and eight common lines are 
needed for a segment line per character. This drawing 1 1 shows the display example of the indicative data 
of 8-bit character code"30 H". Drawing 12 shows the example of composition of the functional division of 
this kind of LCD controller driver IC which mainly drives LCD panel 01. In the figure, the portion except 
LCD panel 01 shows a part of LCD controller driver IC. The segment driver circuit which drives segment 
line SEG1 corresponding to the display beam of LCD panel 01 in respectively 2 (2-1,2-2 - 2-j - 2-n), SEG2 
- SEQj-SEGn here (it is written also as a SEG driver circuit), 3 (3-1 .3-2 - 3-m) is a common driver circuit 
(it is written also as a COM driver circuit) which drives common line COM1 corresponding to the screen 
line of LCD panel 01, COM2 - COMm, respectively. 

[0009]The display memory as said RAM which has data which displays 6 on LCD panel 01 in the form of a 
character code. The aforementioned ROM 7 remembers the dot-matrix-like font pattern (bit map) to the 
character code read from the display memory 6 to be, Via the parallel/serial-conversion circuit besides a 
figure from R0M7 at the time of the one (L level) of display ON-and-OFF control signal CD1 which defines 
whether Gl sends an indicative data to LCD panel 01 from the display memory 6. It is a NOR gate which 
gives serial indicative-data (it is also called bit map data) DV outputted to the SEG driver circuit 2-1. and 
makes a display action possible. 

[001 0]5 is a split resistor which divides the power supply VDD of +5V inputted into the power supplies of 
the liquid crystal from the outside of this IC between grand GND (OV), and is made using the diffused 
resistor and polysilicon resistance inside IC. Although the resistance of this split resistor 5 changes with 
sizes of LCD panel 01, five resistance of 2komega is made in-series, and it comprises this example. Here, 
the node (the input terminal of the liquid crystal driving power supply dividing network 23 which will be 
described below if it puts in another way. or its voltage) of this resistance is set to V0-V5 (however, 
V0=+5V. V5=0V) from the +5V side. 

[0011]Next, 23 inputs the division voltage V0-V5, It is a liquid crystal driving power supply dividing network 
which generates the segment driver voltage 21 given to the SEG driver circuit 2 synchronizing with AC 
converted signal M which gives the vertical scanning period (refer to TV and drawing 15 ) of LCD panel 01, 
and the common driver voltage 22 given to the COM driver circuit 3, respectively. When AC converted 
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signal M is "L" (grand GND level), this liquid crystal driving power supply dividing network 23 outputs the 
voltage V5 and V3 to two driver voltage lines of the segment driver voltage 21, respectively, ancT outputs 
the voltage VO and V4 to two driver voltage lines of the common driver voltage 22, respectively. When AC 
converted signal Mi is "H" (power supply VDD level), the voltage VO and V2 is outputted to two driver 
voltage lines of the segment driver voltage 21, respectively, and the voltage V5 and VI is outputted to two 
driver voltage lines of the common driver voltage 22. respectively. 

rOOl 21 Drawing 15 shows the wave-like example of the driver voltage of AC converted signal M and each 
common line COMl, COM2 - each wave-like and arbitrary segment line (referred to as SEQj) of the driver 
voltage of COMm sequentially from a top. TH (TH1 , TH2 - THm) is a horizontal scanning period equal to 
the cycle of below-mentioned latch clock CP2 here, TH1 is a horizontal scanning period as a display period 
(that is, horizontal line of the topmost part of an LCD panel) by common line COMl, and a horizontat 
scanning period as a display period according [ TH2 and respectively THm ] to common line C0Mi2 and 
COMm similarly. And the display (lighting) of the pixel on the horizontal line where an LCD panel 
corresponds to each of this horizontal scanning period is performed. 

[001 3]If drawing 1 5 is explained referring to drawing 112 . the COM driver circuit 3-1 will input common line 
display data DH and latch clock CP2. AC converted signal M, and the common driver voltage 22, From the 
falling time of AC converted signal M, between horizontal scanning period TH1 the voltage VO (enabling), 
TWl the standup point in time of AC converted signal M, henceforth the voltage V4 (disenabled). Henceforth, 
till the falling point in time of AC converted signal M, the voltage VI (disenabled) is changed one by one 
between horizontal scanning period TH1 from the standup point in time of AC converted signal M. and the 
voltage V5 (enabling) is outputted to common line COMl. This waveform turns into a waveform right- 
reverse-reversed in the field of "L" (GND level) of AC converted signal M, and the field of "H" (VDD level). 

[0014]The COM driver circuit 3-2 - 3-m input common driver voltage 22, AC converted signal M, and latch 
clock CP2 similarly, common line COMl and the shape of isomorphism — a phase — every [ the horizontal! 
scanning period TH ] — the shifted wave-like (as [ serve as / AC converted signal M / that is. / AC 
converted signal M serves as the voltage VO, and / in the field of "L" / in the field of "H" / at the 
horizontal scanning period of this ** / the voltage V5 ]) switch voltage is outputted to common line COM2 
- COMm, respectively. 

[OOTSl Drawing 14 shows the example of composition of the COM driver circuit 3 (3-1 - 3-m). The D flip- 
flop from which 8H-1, 8H-2 - 8 H-i - 8 H-m constitute the shift register of m stage (m bit) as a whole in 
the figure (in addition, a D flip-flop is written also as DFF). 15 is E-NOR circuit and 10H (10H-1. 10H-2 - 
10 H-i - 10 H-m) is an output buffer. 

[0016]The group of D-fiip-flop 8H-1 located in a line with vertical single tier here. E-NOR circuit 15. and 
output buffer 10H-1 is equivalent to the COM driver circuit 3-1 which drives common line COM! of 
drawing 12 , The group of D-flip-flop 8 H-m similarly on a par with a vertical single tier. E-NOR circuit 15, 
and output buffer tO H-m is equivalent to COM driver circuit 3-m which drives common line COMm of 
drawing 12 . 

[001 7]The group of D-flip-f!op 8 H-i on a par with a vertical single tier. E-NOR circuit 15, and output 
buffer 10 H-i shows COM driver circuit 3-i which drives general common line COML The common line 
display data DH which specifies "a display (lighting)" from the timing circuit besides the figure in this IC for 
every time of falling of AC converted signal M is given to D-flip-flop 8H-1 of the input stage of the shift 
register circuit 8H, and it is read into it by latch clock CP2. And if this read in ends, the common line 
display data DH will switch to "it being non-display (astigmatism light)", and will maintain this state to the 
falling time of following AC converted signal M henceforth. 

[001 8]Latch clock CP2 is inputted common to D-flip-flop 8H-1 of each stage - 8 H-m. and the common 
line display data DH of this "display" is henceforth shifted from D-flip-flop SH-l one step of turn at a time 
toward 8 H-m synchronizing with latch clock CP2. Each E-NOR circuit 15 searches for the E-NOR 
conditions of the corresponding indicative-data output Q of the D flip-flop of the shift register circuit 8H 
and AC converted signal M, and gives output buffer lOH-1 - 10 H-m the output 15a. 

[0019]The above-mentioned common driver voltage 22 is inputted into each output buffer lOH-t - 10 H-m 
in common. The common driver voltage 22 (one of the two voltage) selected according to the E-NOR 
output 15a is outputted to the output terminal 11 H (that is, each common line COMl - the drive end of 
COMm) of each output buffer 10H-1 - tO H-m. In this example, during the "L", when the indicative-data 
output Q of the D flipHlop concerned is "a display" (that is, horizontal scanning period as a display period 
by the common line concerned), AC converted signal M, The voltage VO (enabling) is outputted to the 
output terminal 1 1 H of the output buffer 10H concerned, and when "non-display", the voltage V4 
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(disenabled) is outputted for the indicative-data output Q of the D flip-flop concerned. 
[00'20]When AC converted signal M is [ the indicative-data output Q of the period of "H" and the D flip- 
flop concerned ] "a display" similarly, the voltage V5 (enabling) is outputted to the output terminal 1 1 H of 
the output buffer concerned, and when [ same ] "non-display", the voltage V1 (disenabled) is outputted. 
Thus, common line COM1 of drawing 1 5 - the driver voltage waveform of COMm will be generated. 
C0021] Drawing 13 shows the example of composition of the SEG driver circuit 2 (2-1 - 2-n). The D flip-flop 
in which 9-1,9-2 - 9-j - 9-n constitute the data latch circuit 9 from a D flip-flop from which 8-1,8-2 - 8-j 
- 8-n constitute the shift register circuit 8 of n stage (n bit) as a whole in the figure as a whole, and 15 E- 
NOR circuit, 10 (10-1,10-2 - 10-j - 10-n) is an output buffer circuit. 

[0022]The group of D-flip-flop 8-1,9-1 located in a line with a vertical single tier here, E-NOR circuit 15, 
and the output buffer 10-1 is equivalent to the SEG driver circuit 2-1 which drives segment line SEG1 of 
drawing 12 , The group of D-flip-flop 8-n [ similarly on a par with a vertical single tier ]. 9-n, and E-NOR 
circuit 15 and output buffer 10-n is equivalent to SEG driver circuit 2-n which drives the segment line 
SEGn of drawing 12 . 

[0023]The group of D-flip-flop 8-j [ on a par with a vertical single tier ], 9-j, and E-NOR circuit 15 and 
output buffer 10-j shows SEG driver circuit 2-j which drives the general segment line SEGj. Serial 
indicative-data (bit map data) DV outputted from the R0M7 side of drawing 12 is inputted into D flip-flop 
8-1 of the input stage of the shift register circuit 8, Synchronizing with shift register clock CP1 inputted at 
the beginning of each horizontal scanning period TH common to D flip-flop 8-1 - 8-n, indicative-data DV is 
shifted from D flip-flop 8-1 in order towards 8-n. When a series of new indicative-data DV by this shift 
spreads round the D flip-flops 8-1 each - 8-n, Latch clock CP2 is inputted common to the D flip-flops 9-1 
each of the data latch circuit 9 - 9-n, The D flip-flops 8-1 each of the shift register circuit 8 - the 
indicative-data output Q of 8-n are latched to the D flip-flops 9-1 each of the data latch circuit 9 
corresponding, respectively - 9-n. 

[0024]That is, the latch output of the indicative data of whether to display the pixel on the segment line 
corresponding to the horizontal scanning period of this ** (lighting) will be carried out to the D flip-flops 9- 
1 each of the data latch circuit 9 - the output terminal Q of 9-n. Each E-NOR circuit 15 searches for the 
E-NOR conditions of the indicative-data output Q according to above-mentioned segment line of the data 
latch circuit 9, and AC converted signal M, and gives the output 15a to the output buffer 10-1 - 10-n. 
[0025]The above-mentioned segment driver voltage 21 is inputted into each output buffer 10-1 - 10-n in 
common. The segment driver voltage 21 (one of the two voltage) selected according to the E-NOR output 
15a is outputted to each output buffer 10-1 - the output terminal 1 1 (that is, each segment line SEG1 - 
the drive end of SEGn) of 10-n. In this example, when AC converted signal M "displaying (lighting)" the 
pixel concerned during the "L", the voltage V5 (enabling) is outputted to the output terminal 1 1 of the 
output buffer 10 concerned, and when it is "[ non-display (astigmatism light) ]", the voltage V3 (disenabled) 
is outputted- When AC converted signal M "displays" the pixel concerned during the "H" in a similar 
manner, the voltage VO (enabling) is outputted to the output terminal 1 1 of the output buffer concerned, 
and when "non-display", the voltage V2 (disenabled) is outputted. 

[0026]In the wave-like example of the segment line SEQj of drawing 15 . as for the waveform of this solid 
line, the pixel of the intersection of the segment line SEGj concerned and common line COM1 is displayed 
by only horizontal scanning period THof common line COM11, and all other pixels on this segment line SEGj 
show the case of being non-display.Also in horizontal scanning period THof common line COM22, when 
displaying the pixel on the segment line SEQj concerned, the waveform of a dotted-line part is added here. 
The driving waveform of this segment line SEQj also turns into a waveform of right reverse reversal 
corresponding to "L" of AC converted signal M, and "H". 

[0027]The LCD controller driver IC 02 mainly receives the program instruction which contains an indicative 
data from external MRU, and drawing 8 writes an indicative data in internal display memory. It is a block 
diagram inside the IC02 in connection with the course of the indicative data [ it changes the contents of 
display memory into the segment driving signal which should be outputted to LCD panel 01 ] of a between. 
In this example, this LCD controller driver IC 02, The LCD panel besides the figure which displays the 
character with which it is expressed with the font pattern of 5x8 dots shown in drawing 11 like the case of 
drawing 10 shall be driven (however drawing 8 display letter counts 16 figures x two lines). It is connected 
with this LCD panel via the segment lines SEG1-SEG80 which become [ character beam 16x5 
(figure)/=80 ]. and the common lines COM1-COM16 which become [ character row 2x8(rme)/=16 ]. 
[0028]AC converted signal [ which stated 30 by drawing 12 etc. in drawing 8 ] M, and shift register clock 
CP1. and latch clock CP2, The control signal for operation timing directions of T32 explained in full detail 
by drawing 9 . and T33 grade, etc. Generate various kinds of control signals, and supply each relation block 
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circuit in this IC, or, The timing generating circuit which outputs an address signal to the display memory 6. 
The bus interface connected via system bath S-BUS which 31 becomes from external MPU, dafa bus, and 
control bus besides a figure, The register which stores temporarily the program instruction (this example 8 
bits) which inputted 32 via the interface 31, and 33 are instruction decoders which decode the program 
instruction stored in this register 32. 

[0029]6 is the display memory equivalent to RAM described by drawing 12 . and memorizes the indicative 
data (it consists of character codes) contained in said program instruction by one display screen of LCD 
panel 01 (the number of characters is used in this example, and they are 16 figures x two lines). 7 is ROM 
which remembers the font pattern of 5x8 dots corresponding to each character code that drawing 12 
similarly described in this example similarly. 

[0030]34 inputs latch clock CP2 and the below-mentioned starting control signal T34 for the display 
memory 6 to a character code from the timing generating circuit 30, It is an address decoder which 
generates the address signal which should be displayed on the horizontal scanning cycle TH of this and 
to which the font pattern is made for 5 bits of scan lines (side of one line) of this ** to output from every 
R0M7 for every character to R0M7. To for this reason, 8 bits of character codes (as the address for letter 
ratings) which were read from the display memory 6 as for the address decoder 34. In order to specify one 
of the character row 2x8=16 scanning lines (common line) in order, the 12-bit address signal which added 
the 4-bit address (it is called a common tab-control-specification address) generated from latch clock CP2 
is given to R0M7. 

[0031}5-bit font pattern data in which 35 is outputted from R0M7 (for convenience) bit map data DVl — 
carrying out — it is a parallel/serial-conversion circuit (it abbreviates also to Para / Thilly conversion 
circuit) changed into serial indicative-data (bit map data) DV to the SEG driver circuit 2 described by 
drawing 1 2 . setting the SEG driver circuit 2 of drawing 8 t o drawing 1 3 — a segment line — several 
outputs from SEG1 to SEG80 — with the same composition as the case where n= 80 are used. The shift 
register circuit 8 consists of D flip-flop 8-1 to 8-80 by which cascade connection was carried out, and the 
data latch circuit 9 consists of D flip-flop 9-1 to 9-80 in a similar manner here. 

[0032]The segment output buffer circuit (it is written also as a SEG output buffer circuit) 100 shall be a 
functional division equivalent to E-NOR circuit 15 and the output buffer circuit 10 (10-1 to 10-80) for 80 
steps at the time of being referred to as n= 80 in drawing 13 . moreover — setting the COM driver circuit 3 
of drawing 8 t o drawing 14 — a common line — several outputs from COMil to COM 16 — it shall have the 
same composition as the case where m= 1 6 are used 

[0033]I Drawing 9 is a time chart which shows operation of the important section of drawing 8 . In drawing 9 . 
1 shows system clock CPS generated in the timing generating circuit 30. It shall operate here considering a 
part for 5 from 1 clock eye of system clock CPS to 5 clock eye clocks as 1 machine cycle, and each clock 
number from one to five is given to each of this clock pulse. 

[0034]2) is a control signal given to the register 32 from the timing generating circuit 30, The register 32 
incorporates the program instruction from the system bath S-BUS side via the interface 31, and shows the 
control signal T32 which defines the timing which carries out the hold output of this incorporated data to 
the instruction decoder 33 or display memory 6 side. 

[0035] 3) shows the data outputted to the instruction decoder 33 or the display memory 6 from the register 
32. 4) is a control signal given to the instruction decoder 33 from the timing generating circuit 30, The 
decoder 33 with the control signal T33 which defines the timing which incorporates and decodes the 
instruction code (inside of program instruction) which the register 32 outputs, or the control signal given to 
the display memory 6. The control! signal T61 with which the display memory 6 defines the timing which 
incorporates the character coded data (inside of program instruction) which the register 32 outputs is 
shown. 

[0036] 5) is a control signal given to the display memory 6 from the timing generating circuit 30, and shows 
the control signal T62 which defines the timing to which the display memory 6 reads and outputs character 
coded data (address information to R0M7). 6) shows the 8-bit character coded data outputted to the 
address decoder 34 from the display memory 6. 

[003717) is a control signal given to the address decoder 34 from the timing generating circuit 30. and 
shows the control signal T34 which defines the timing which outputs the 12-bit address information which 
the address decoder 34 described above to ROM7. 8) shows the 12-bit address information outputted to 
ROM7 from the address decoder 34. 

[0038]9) is a control signal given to R0M7 from the timing generating circuit 30, and shows the control 
signal T70 which defines the timing which outputs bit map data DVl whose R0M7 is 5 bits. 10) shows 5-bit 
bit map data DVl outputted to Para / Thilly conversion circuit 35 from R0M7. 
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[0039]1 1) is a control signal given to Para / Thilly conversion circuit 35 from the timing generating circuit 
30/and shows shift register clock CP1 as a control signal which defines the timing to which Para / Thilly 
conversion circuit 35 outputs serial translation data. 1 2) shows bit map data DV as an indicative data of 
the serial transfer outputted to the SEG driver circuit 2 from Para / Thilly conversion circuit 35. 
[0040]The control signal T32 of drawing 9 , T33, and T61 are generated only when the control signal 
(purport that sends an indicative data and it writes in to the display memory 6) 03 is sent from external 
MPU (at the time of the write mode of MPU), The control signal except the above-mentioned control signal 
of drawing 9 is always generated for the display action of the always of LCD panel 01. 
[0041]When operation of drawing 8 is explained referring to drawing 9 . synchronizing with the control signal 
T32 from the timing generating circuit 30 the register 32, The 8-bit program instruction (as said data signal 
04) inputted via the interface 31 from external MPU besides a figure (at the time of the write mode) A 
period equal to one machine cycle. Hold and, in the case of the machine cycle (it is called an instruction 
decode cycle) which should decode the instruction code of a series of program instruction, the machine 
cycle of this ** simultaneously this held data, According to the control signal (outside of a figure) given, it 
outputs to the instruction decoder 33 from the timing generating circuit 30 separately. 
[0042]On the other hand, in the case of the machine cycle (it is called an indicative-data write cycle) to 
which the character code as an indicative data to which the machine cycle of this ** follows the 
instruction code (instruction code) of the program instruction is transmitted.Next, according to the control 
signal (outside of a figure) separately given from the timing generating circuit 30 based on the decoded 
result of the point of the instruction decoder 33 to describe, it outputs to the display memory 6. 
[0043]In the case of an instruction decode cycle, the instruction decoder 33 incorporates and decodes the 
instruction code from the register 32 synchronizing with the control signal T33, and sends this decoded 
result to the timing generating circuit 30. The block circuit related to [ from the timing generating circuit 
30 ] required directions will be given by this. It is "display", "for it to be able to erase", "be reversed", etc. 
among the commands directed from MPU with an instruction code. And when this command is 
accompanied by an indicative data, the timing generating circuit 30 gives the control signal which makes 
the continuing machine cycle an indicative-data write cycle to the register 32 and display memory 6 grade. 
[0044]Thus, in the case of an indicative-data write cycle, The display memory 6 synchronizes with the 
control signal T61, reads the character code from the register 32, and stores it in the address specified 
with the control signal besides the figure given from the timing generating circuit 30 by the decoded result 
of a previous instruction code. The display memory 6 synchronizes with the control signal T62, and Next, 
the inside of the 8-bit character coded data in self, The 8-bit character coded data in the position 
specified by the control signal besides the figure separately given from the timing generating circuit 30 is 
read, and it outputs to a period equal to one machine cycle, and the address decoder 34. the 12-bit 
address information which the address decoder 34 synchronized with the control signal T34, and added a 
4-bit common tab-control-specification address to 8 bits of character coded data as mentioned above to 
R0M7 by this — a period equal to one machine cycle — it outputs. 

[0045]. Next, R0M7 synchronized with the control signal T70, and were specified by the address 
information from the address decoder 34. a part for one scanning line of the font data of 5x8 dots about an 
8-bit indicative data (character) (5-bit bit map data) — DV1 — a period equal to one machine cycle — it 
outputs. By this. Para / Thilly conversion circuit 35 synchronizing with shift register clock CP1 as a control 
signal, and changing this ROM7 to 5-bit bit map data DV1 into serial bit map data DV. It transmits to the 
shift register circuit 8 of the SEG driver circuit 2. 

[0046]By repetition of such operation, serial bit map data DV for one scanning line of an LCD panel (16 
figures x 5(bit/beam)= 80 bits of characters). Whenever 1 bit spreads at a time round each of all the D flip- 
flops of the shift register circuit 8, This bit map indicative-data DV is latched to the data latch circuit 9, 
The segment driving signal corresponding to the bit map data latched [ above-mentioned ] is outputted to 
the segment lines SEG1-SEG80 by the segment output buffer circuit 100, The pixel display on the common 
line concerned of an LCD panel is performed by the common driving signal of the applicable scan line 
simultaneously outputted from the common line of the common driver circuit 3. And this operation is 
repeated for all the common line COM1-COM 16 minutes (16 times) for every = (1/2 of 1 vertical- 
scanning-period TV) frame period, and the display for one screen of an LCD panel is completed with 2 
frame periods in the first half and the second half of 1 vertical-scanning-period TV. 
[0047] 

[Problem(s) to be Solved by the Invention]By the way, in order that there may be much wiring of the data 
bus which connects each functional order block circuit as shown by a thick line with an arrow with the 
composition shown in drawing 8 w hile resulting in Para / Thilly conversion circuit 35 from the register 32 
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and also it may reduce the cost of IC, When the functional order block circuit where sizes differ originally 
has been arranged so that area of the whole LCD controller driver IC may be made small, the channels of 
communication of a signal become long, the area of the wiring for taking about a signal wire becomes large, 
and there is a problem of moving against measuring the cost reduction of IC. 

[0048]Then, this invention makes it a technical problem to provide the liquid-crystal-display control driving 

circuit which can solve this problem. 

[0049] 

[Means for Solving the Problem]Two or more segment lines (SEG1 , SEG2, etc.) which ran to a lengthwise 
direction and were installed in a transverse direction side by side in order to solve the aforementioned 
technical problem, It has a pixel in each intersection with two or more common lines (COMt, COM2, etc.) 
which ran to a transverse direction and were installed in a lengthwise direction side by side, An indicative 
data corresponding to a character array of a display screen of a liquid crystal panel (01) which turns on a 
pixel of an intersection of a segment line and a common line which were driven to both enabling, Display 
memory (6A etc.) as a functional order block circuit which consists of RAM memorized by a character code 
of a character arranged. ROMi (7A etc.) as a functional order block circuit which memorizes a font of the 
shape of a dot matrix corresponding to each character code of a character which should be displayed on 
said display screen, a horizontal scanning cycle proportional to a machine cycle which consists of terms 
two or more predetermined rounds of a system clock (CPS) — ( — every one of said the common lines 
being chosen as every TH), and the arrangement order and cyclically, to it, Dot display data to which 
existence of lighting according to pixel on a common line about an indicative data in display memory chosen 
is indicated to be a common driver circuit (3) as a functional order block circuit which drives a selected 
common line to enabling for every horizontal scanning cycle is inputted. It has at least a segment driver 
circuit (2) as a functional order block circuit which drives a segment line corresponding to a lighting pixel to 
enabling. When a screen display of a liquid crystal panel corresponding to an indicative data in display 
memory is performed and a write request always occurs from external MPU further, (Passing the interface 
31, the register 32. the instruction decoder 33, etc.) Synchronizing with a machine cycle, incorporate 
instruction data transmitted from MPU at this time. and. In a liquid-crystal-display control driving circuit 
which writes a character code as an indicative data in instruction data in an address specified with the 
instruction data concerned of display memory, and updates said screen display of a liquid crystal panel. A 
liquid-crystal-display control driving circuit circuit of claim 1 is provided with a common data bus (36), . It 
may exist on channels of communication of an indicative data which results by a dot display entry of data 
from incorporation of said instruction data to a segment driver circuit. At least three or more functional 
order block circuits data required for the operation among all the functional order block circuits including 
said display memory, ROM, and a segment driver circuit, It synchronizes with a system clock for every 
machine cycle, and enables it to deliver and receive mutually via said common data bus by time sharing. 
[0050]At least a liquid-crystal-display control driving circuit of claim 2 A system clock (CPS), It has a 
common control bus (37) which tells the dividing signals (CPS/2, CPS/4, etc.) and signals (latch clock CP2 
etc.) which define said horizontal scanning cycle, At least two or more functional order block circuits of all 
the functional order block circuits including the aforementioned functional order block circuit which may 
exist in this liquid-crystal-display control driving circuit, A signal of said common control bus is decoded 
via control signal decode means (AND gateAGI , AG2. etc.) built in, respectively, and control signals (T32a, 
T33, etc.) which define the operating time further according to timing and necessity for own starting are 
generated. 

[0051 lit is made for a liquid-crystal-display control driving circuit of claim 3 to consist of ICs in the liquids 

crystal-display control driving circuit according to claim t or 2. 

[0052] 

[Embodiment of the Invention] 

(Embodiment 1 ) Drawing 1 is a block diagram showing the internal configuration of the LCD controller 
driver IC as one example of the invention (henceforth the 1st invention) in connection with claim t, and 
this figure supports drawing 8 . In drawing 1 . The timing generating circuit 30, the display memory 6. the 
address decoder 34, R0M7, and the shift register circuit 8 to ****8 . respectively The timing generating 
circuit 30A, the display memory 6A, the address decoder 34A, R0M7A, segment latch circuitry. (It is 
written also as SEG latch circuitry) 80 is replaced, and Para / Thilly conversion circuit 35 is omitted', and 
the register 32, the display memory 6A, the address decoder 34A, ROM7A, and the 8-bit common data bus 
36 connected to the SEG latch circuitry 80 are established further newly. And as for this common data bus 
36, a part for 8 bits of full lines is connected with the register 32, the display memory 6A, and ROM7A via a 
bi-directional bus, respectively, The 5-bit line in 8 bits is connected [ decoder / 34A ] again respectively 
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via the unidirectional bus in the 4-bit line in 8 bits in the SEG latch circuitry 80. 

[0053]eve?ything but the point that the function of the timing generating circuit 30A generates here the 
control signal explained in full detail to drawing 2 — the timing generating circuit 30 of drawing 8 — 
abbreviated — it is the same. The address decoder 34A A part of function of the address decoder 34 of 
drawing 8 . Namely, latch clock CP2 and the starting control signal T34a are inputted from the timing 
generating circuit 30A, In order to make it output from ROM7 5-bit bit map data DV every 1 on the scan 
line (side of one line) of this ** in the font pattern for every character which should be displayed on the 
horizontal scanning cycle TH of this **, It has only the function to generate the 4-bit common tab- 
control-specification address for specifying one of the character row 2x8=16 scanning lines in order. 
[0054]The SEG latch circuitry 80 builds in the all the 80 pieces latch circuitry respectively corresponding 
to the segment lines SEG1-SEG80 so that it may explain in full detail by drawing 3 , It has a part for the 
total number of characters on the common line actually specified in indicative-data (bit map data) DV1 of 
five bit parallels outputted on the data bus 36 for every machine cycle (that is, all the 80 bits), and a role 
incorporated into this 80 latch circuitry one by one. 

r0055] Drawing 2 is a time chart for important section operation explanation of drawing 1 . In drawing 2 . the 
same system clock CPS as drawing 9 w hich sets 1 to the data on a data bus (an instruction code is 
removed and it is the common data bus 36), sets 2 to the timing generating circuit 30A, and is generated is 
shown, respectively. It operates considering five clocks of system clock CPS as 1 machine cycle also here. 
That is, this liquid-crystal-display control driving circuit is a device of the 5 1 machine cycle State. 
[0056]Next, 3 is a control signal given to the register 32 from the timing generating circuit 30A, The timing 
which incorporates the data (program instruction) in which the register 32 was sent from external MPU, 
The control signal T32a which sets the period which holds the data and is sent out to a data bus (data bus 
RI-BUS or the common data bus 36 turned instruction decoder 33) is shown. 

[0057]4) is a control signal given to the instruction decoder 33 from the timing generating circuit 30A, The 
instruction decoder 33 with the control signal T33 which defines the timing which incorporates and 
decodes the instruction code which the register 32 outputs, or the control signal given to the display 
memory 6A. The control signal T61 with which the display memory 6A defines the timing which 
incorporates the character coded data on the common data bus 36 is shown. These control signals T33 
and T61 have a role respectively equivalent to the signal of the same sign of drawing 9 . 
[0058]5) is a control signal given to the display memory 6A from the timing generating circuit 30A, and 
shows the control signal T62a which sets the timing to which the display memory 6A sends out character 
coded data to the common data bus 36, and a period. 6) is a control signal given to R0M7A from the timing 
generating circuit 30A, and shows the control signal T71 which defines the timing into which ROM 7 A reads 
the address information as an 8-bit character code from the display memory 6A on the common data bus 
36. 

[0059]7) is a control signal given to the address decoder 34A from the timing generating circuit 30A, and 
shows the control signal T34a which sets the timing which sends out the common tab-control- 
specification address information whose address decoder 34A is 4 bits to the data bus 36, and a period. 8) 
is a control signal given to ROM7A from the timing generating circuit 30A, and shows the control signal T72 
which defines the timing into which ROM7A reads the 4-bit common tab-control-specification address 
information from the address decoder 34A on the data bus 36. 

[0060]9) is a control signal given to R0M7A from the timing generating circuit 30A, and shows the control 
signal T70a which sets the timing to which R0M7A sends out 5-bit indicative-data (bit map data) DV1 in a 
character font to the data bus 36, and a period. The control signal T32a of drawing 2 . T33, and T61 are 
generated only at the time of the write mode of this IC02 by external MPU. and the control signal except 
this control signal of drawing 2 is always generated for the display action of the always of an LCD panel. 
[0061 ]In this invention, although operation of the LCD controller driver IC 02 is the same as usual 
fundamentally, In order to perform altogether an exchange of the data of the register 32, the display 
memory 6A, the decoder 34A, R0M7A, and the SEG latch circuitry 80 by time sharing via the common data 
bus 36, a difference is produced to the course and timing of data transfer. Next, operation of drawing 1 is 
explained, referring to drawing 2 . First, in the standup of 1 clock eye of system clock CPS, Incorporate the 
8-bit program instruction which the register 32 synchronized with the control signal T32a, and was inputted 
from external MPU besides a figure via the interface 31, and. During the "H" of the control signal T32a, 
when the machine cycle of this ** is an instruction decode cycle, this incorporated program instruction. 
According to the control signal besides the figure separately given from the timing generating circuit 30A 
as usual, It outputs to up to data bus RI-BUS towards the instruction decoder 33, and outputs to up to the 
common data bus 36 towards the display memory 6A according to the control signal besides a figure the 
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same in the case of an indicative-data write cycle. 

[0062]In the standup of 2 clock eye of a system clock, by this as usual. In the case of an instruction 
decode cycle, the instruction decoder 33 synchronizes at the control signal T33, and the program 
instruction on data bus RI-BUS which the register 32 outputs is incorporated and decoded. Tell the 
decoded result to the timing generating circuit 30A, and. in the case of an indicative-data input cycle, the 
display memory 6A synchronizes at the control signal T61 , The character code as program instruction on 
the data bus 36 is incorporated into the address (write destination address) specified with the control 
signal besides the figure separately given from the timing generating circuit 30A. 
[0063]In the standup of 3 clock eye of a system clock, The display memory 6A synchronizes with the 
control signal T62a. and The period of "H" of this signal' T62a, As address information for letter ratings. 8 
bits of character codes in the address (read-out place address) specified with the control signal besides 
the figure separately given from the timing generating circuit 30A among the data (character code) to hold 
are turned to ROM7A, and are outputted to up to the common data bus 36. 

[0064]Thereby, in falling of 3 clock eye of a system clock, it synchronizes with the control signal T71, and 
ROM7A reads the 8-bit character code on the data bus 36. next — the address decoder 34A synchronizes 
with the control! signal T34a in the standup of 4 clock eye of a system clock — "H" of this signal T34a — 

4- bit common tab-control-specification address information is turned to ROM7A as mentioned above 
during the period, and it outputs to up to the common data bus 36. 

[0065]Thereby, in the standup of 4 clock eye of a system clock, it synchronizes with the control signal T72. 
and R0Mi7A reads the 4-bit common tab-control-specification address information on the data bus 36. In 
the standup of 5 clock eye of a system clock, 8 bits of address information for letter ratings which R0M7A 
synchronized with the control signal T70a, and was previously inputted during the "H" of this signal T70a, 
Based on 4 bits of common tab-control-specification address information from this address decoder 34A. 

5- bit indicative-data (bit map data) DV1 in an applicable character font is turned to the SEG latch circuitry 
80. and it outputs to up to the common data bus 36. 

[0066] Drawing 3 shows the example of the composition of the SEG driver circuit 2 in drawing 1 . However, 
only the circuit part corresponding to the segment lines SEGl-SEGtO is shown in drawing 3 . Drawing 4 
shows the timing of important section operation of drawing 3 . Block circuit 80a-l described as DFF in 
drawing 3 , 80a-2, the D flip-flop from which ... constitutes a shift register circuit as a whole, Block circuit 
80b-1 described as LATCH. 80b-2, and ... consist of D flip-flops, and are the latch circuitry respectively 
corresponding to each segment line SEG1, SEG2, and ... Block circuit 9-1,9-2 similarly described as LATCH 
and ... are equivalent to the D flip-flop of the same sign of drawing 13 . respectively, are the latch circuitry 
respectively corresponding to each segment line SEG1, SEG2, and and constitute the data latch circuit 
9 same as a whole as drawing 13 . 

[0067]Next, block circuit 101-1,101-2 described as LS and ... are provided corresponding to each segment 
line SEG1, SEG2, and .... respectively. Latch circuitry 9-l ,9'-of the preceding paragraph 2, the level shifter 
circuit which changes the output signal which consists of a level of 5V and OV of ... into the signal which 
consists of a level of 5V and -5V (the numerals put in block are set to 101), The block circuit 102-1 
described as 4L.SELECT, 102-2, and ... are provided corresponding to each segment line SEG1 . SEG2, 
and .... respectively, It is an output level selection circuitry (the numerals put in block are set to 102) which 
chooses one of the four voltage levels 5V and I V and -1V which are inputted separately, and the -5V 
according to the output voltage of level shifter circuit 101 -1,1 01 -of the preceding paragraph 2, and ... 
[0068]Since it comprises a circuit of drawing 3 s o that the voltage level corresponding to the potential VO 
and VI which the circuit equivalent to the liquid crystal driving power supply dividing network 23 of drawing 
i2_inputs. V2, V3, V4. and V5 may be set to 5V. 3V, IV, -IV. -3V. and -5V. respectively. The SEG output 
buffer circuit 100 which consists of above-mentioned level shifter circuit 101-1,101-2, output level 
selection-circuitry 102-1.102-2 and ... is equivalent to the circuit which consists of E-NOR circuit 15 and 
the output buffer 10 of drawing 13 . 

[0069]Latch circuitry 80b-1 situated in the highest rung of the drive circuit of the vertical single tier 
respectively corresponding to each segment line SEG1 , SEG2, and ... in the SEG latch circuitry 80 in 
drawing 3 . 80b-2, and It is constituted as a block circuit group of the horizontal single tier which 
consists of every five latch circuitry (80b-l - 80b-5) of this on a par with the arrangement order of a 
segment line, (80b-6 - 80b-10), D-flip-flop 80a-1 that were provided one [ at a time ] for every group of .... 
80a-2. and ... 

[0070]Every five above-mentioned latch circuitry (80b-t - 80b-5), (80b-6 - 80b- 10), The data input 
terminal of ... is connected to every one data line (DATA0-DATA4) with which 5-bit indicative-data (bit 
map data) DVl from R0M7A is outputted among the common data buses 36. The above-mentioned D-flip- 
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flop 80a-1, 80a-2, and ... by shift register clock CP1A to which conventional shift register clock CP1 is 
outputted'once every five shots as a whole. The shift register circuit which shifts 1-bit input data (address 
information) A-DATA one by one is constituted, D flip-flop each 80a-1 of this shift register circuit, 80a-2, 
five latch circuitry respectively corresponding to the D flip-flop concerned in the data output of ... (80b-1 - 
80b-5), It is constituted so that it may become (80b-6 - 80b-1 0) and common latch instructions of ... 
[0071]Thus, every five above-mentioned latch circuitry which constitutes the SEG latch circuitry 80 (80b- 
1 - 80b-5), (80b-6 - 80b-10) and ... synchronize with clock CP1 A, For every falling time of 1-bit address 
information A-DATA in which a shift output is carried out by D-flip-flop 80a-1, 80a-2, and ... as shown in 
the time chart of drawing 3 -3 in more detail. 5-bit bit map data DV1 on the data line at the time (DATAO- 
DATA4) is latched, respectively. 

[0072]Thus. when all of 80 latch circuitry 80b-1 which constitutes the SEG latch circuitry 80, 80b-2, and ... 
latch data, latch clock CP2 is outputted, All the latch circuitry 9-1 ,9-of data latch circuit 9 2 which inputs 
this latch clock CP2 in common, and ... hold latch circuitry 80b-1 of the preceding paragraph, 80b-2, and 
the latch data of ... all at once, respectively. The segment driving signal corresponding to each of this held 
data will be outputted to all the segment line SEG1, SEG2, and ... via corresponding, respectively level 
shifter circuit 101-1,101-2. .... output level selection-circuitry 102-1.102-2 and ... 
[0073](Embodiment 2) Drawing 5 is a block diagram showing the internal configuration of the LCD 
controller driver IC 02 as one example of the invention (henceforth the 2nd invention) in connection with 
claim 2. In the figure, a timing generating circuit, a register, an instruction decoder, display memory, and 
ROM replace 30B, 32A, 33A, 6B, and 7B to drawing 1 . respectively, and the address decoder 34A is 
deleted, and. The control bus 37 common to each functional order block circuit is established newly. 
[0074]This control bus 37, The common signal for generating the control signal which specifies the timing 
and operating life of starting of each functional order block circuit, such as the register 32A. the instruction 
decoder 33A, the display memory 68, and ROM7B. like the control signal shown in drawing 2 , It has a role 
supplied to each of this functional order block circuit, and is constituted from this example by five signal 
wires. And five signals of this common control bus 37 are generated in the timing generating circuit 30B, 
are outputted to the control bus 37. and are supplied to each of above-mentioned functional order block 
circuits via this bus 37. In this example, the timing generating circuit 30B shall give clock CP1A, CP2, and 
AC converted signal M like drawing 1 t o the SEG driver circuit 2, and clock CP2 and AC converted signal M 
shall be given to the COM driver circuit 3. 

[0075]Each of above-mentioned functional order block circuits build in the decode circuit for generating 
the control signal which decodes the signal of the control bus 37 inputted into the inside, and controls self, 
respectively. The reason for forming such a control bus 37 is because the signal wire which comes out 
from a timing generating circuit in the composition which supplies a control signal to each functional order 
block circuit directly cannot be reduced from a timing generating circuit like before. 

[0076] Drawing 6 shows the concept of the example of the composition of the signal of the control bus 37 
in drawing 5 , and the decode circuit of this signal. In drawing 6 , the signal of the control bus 37 sequentially 
from a top System clock CPS, As 1 / 2 dividing signals of CPS/2 as 1 / 2 dividing signals of the clock 
CPS, and said signal CPS / 2. It consists of **CPS/4, CPS/8 as 1 / 2 dividing signals of said signal CPS / 
2. and latch clock CP2 as a signal of system clock CPS outputted once every 80 shots. 
[0077]The block of the rectangular head of the upper dotted line of these signals means said functional 
order block circuit, AND gateAGI inside this dotted-line block, and AG2 ... being provided in that functional 
order block circuit, respectively, and. Meaning the above-mentioned decode circuit which inputs and 
decodes each signal of the common control bus 37, the output of this AND gate means the control signal 
over the functional order block circuit concerned mentioned above. 

[0078]In this example, dividing signal CPS / 8 are cancelled by the timing generating circuit 30B except [ of 
MPU ] the time of a write mode, At this time, operation of the register 32A and the instruction decoder 
33A and data write operation of the display memory 6B are not started, but only operation of the functional 
order block circuit in connection with the regular display action of an LCD panel is started. 
[0079]A different place from drawing 1 of the composition of the common data bus 36 in drawing 5 . The 
point that eight bit data buses between the register 32 and an instruction decoder are lost, and the 
instruction decoder 33A is connected to the common data bus 36 via eight bidirectional bit data buses 
instead of this, It is the point that the timing generating circuit 30A is connected to the common data bus 
36 via eight same bidirectional bit data buses. 

[0080]When reading and this write the display memory 6B. it is a sake that the timing generating circuit 
30B gave the address given to the display memory 6B via the data bus 36. In this example, the timing 
generating circuit 30B has a function equivalent to the address decoder 34A of drawing 1 which outputs a 
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4-bit common tab-control-specification address. And in order to generate in self the control signal which 
starts this function, the circuit which decodes the signal of the control bus 37 is provided also in the timing 
generating circuit 30B. 

[OOSIl Drawing 7 is a time chart for important section operation explanation of drawing 5 . In drawing 7 . 1 is 
set to the data on the common data bus 36. 2 is set to the timing generating circuit 30B, it is generated, 
and system clock CPS outputted to the control bus 37 is shown, respectively. However, in this example, it 
operates considering eight clocks of system clock CPS as 1 machine cycle. That is, this liquid-crystal- 
display control driving circuit is a device of the 8 1 machine cycle State. 

[0082]lNext, 3 is a control signal equivalent to the signal of the same sign of drawing 2 w hich the register 
32A decodes the signal of the control bus 37, and generates within self, The control signal T32a which sets 
the period which holds that data and is sent out to a data bus (however in this case only data bus 36) is 
indicated to be the timing from which the register 32A itself incorporates the data (program instruction) 
sent from external MPU. 

[0083]4) is a control signal equivalent to the signal of the same sign of drawing 2 which the instruction 
decoder 33A or the display memory 6B decodes the signal of the control bus 37, respectively, and 
generates within self, The control signal T33 to define or the display memory 68 itself the timing to which 
the instruction decoder 33A itself reads and decodes the data from the register 32A on the data bus 36 
the data from the register 32A on the d^ta bus 36. The control signal T61 which defines the timing to 
incorporate is shown. 

[0084]5) is a control signal which the instruction decoder 33A decodes the signal of the control bus 37, and 
generates within self, The control signal T33a which sets the timing to which the instruction decoder 33A 
itself sends out the data of the decoded result of a MPU' instruction code to up to the data bus 36 towards 
the timing generating circuit 308, and a period is shown. 

[0085]6) is a control signal which the timing generating circuit 308 decodes the signal outputted to the 
controli bus 37, and generates within self. The control signal T30 with which the trming generating circuit 
308 itself defines the timing which incorporates the data (decoded result of a MPU instruction code) on 
the data bus 36 is shown. 7) is a control signal which the timing generating circuit 308 decodes the signal 
outputted to the control bus 37, and similarly generates within self, The timing generating circuit 308 itself 
shows the control signal T30a which sets the timing which sends out the data of the write destination 
address with which the display memory 68 incorporates character coded data, and a period by the 
following machine cycle to up to the data bus 36 towards the display memory 68. 
[0086]8) is a control signal which the display memory 68 decodes the signal of the control bus 37, and 
generates within self, and shows the control signal T63 which defines the timing from which the display 
memory 68 itself incorporates the data (the above-mentioned write destination address) on the data bus 
36. 9) is a control signal which the timing generating circuit 308 decodes the signal outputted to the 
control bus 37, and generates within self. The timing generating circuit 308 itself shows the control signal 
T30b which sets the timing which sends out the data of the read-out place address which reads the 
character coded data whose display memory 68 is 8 bits, and a period to up to the data bus 36 towards 
the display memory 68. 

[0087] 10) is a control signal which the display memory 68 decodes the signal of the control bus 37, and 
generates within self, and shows the control signal T64 which defines the timing from which the display 
memory 68 itself incorporates the data (the above-mentioned read-out place address of character coded 
data) on the data bus 36. 11) is a control signal equivalent to the signal of the same sign of drawing 2 w hich 
the display memory 68 decodes the signal of the control bus 37, and generates wEthin self, The control 
signal T62a with which the display memory 68 itself sets the timing which sends out 8-bit character coded 
data to up to the data bus 36 towards R0M7B, and a period is shown. 

[0088]1i2) is a control signal equivalent to the signal of the same sign of drawing 2 w hich ROM78 decodes 
the signal of the control bus 37, and generates within self. The control signal T71 with which the ROM78 
itself defines the timing which reads the data (8-bit address information as character coded data from the 
display memory 68) on the data bus 36 is shown. 

[0089] 13) is a control signal corresponding to the control signal T34a of drawing 2 w hich the timing 
generating circuit 308 decodes the signal outputted to the control bus 37, and generates within self, The 
control signal T30c with which the timing generating circuit 308 itself provides the timing which sends out 
4-bit common tab-control-specification address information to the data bus 36. and a period in ROM78 is 
shown. 

[0090]14) is a control signal equivalent to the signal of the same sign of drawing 2 which ROM78 decodes 
the signal of the control bus 37, and generates within self. The control signal T72 which defines the timing 
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which reads the common tab-control-specification address information whose ROM7B itself is 4 bits on 
the data Bus 36 is shown. 1 5) is a control signal equivalent to the signal of the same sign of drawing 2 
which R0M7B decodes the signal of the control bus 37, and generates within self, The control signal T70a 
with which the ROM7B itself sets the timing which sends out 5-bit bit map data DV1 to up to the data bus 
36 towards the SEG driver circuit 2, and a period is shown. 

[0091 ]In addition, The control signal T32a of drawing 7 , T33, T61. T33a, T30, T30a, and T63 (that is, control 
signal generated by 4 clock eye from 1 clock eye of system clock CPS) are generated only at the time of 
the write mode of this IC02 by external MPU. The control signal except this control signal of drawing 7 is 
always generated for the display action of the always of an LCD panel. 

[0092]Next, operation of drawing 5 is explained, referring to drawing 7 . However, the operation in 
connection with a control signal equivalent to drawing 2 , It is generated in the functional order block circuit 
concerned instead of the control signal over a functional order block circuit being given from the outside in 
drawing 5 . Since there is only a difference of having changed to eight clocks instead of a machine cycle 
being system clock 5 clock, the explanation is omitted and the operation in connection with a new control 
signal is mainly explained. 

[0093]In the standup of 3 clock eye of system clock CPS, Synchronizing with the control signal T33a, the 
instruction decoder 33A during the "H" of this signal T33a, The decoded result of the instruction code 
from external MPU read and decoded ignited by falling of 2 clock eye is turned to the timing generating 
circuit 308, and it sends out to up to the data bus 36. 

[0094]Thereby, in falling of 3 clock eye of system clock CPS, the timing generating circuit 308 
incorporates the decoded result of the above-mentioned instruction code on the data bus 36 synchronizing 
with the control signal T30. Next, in the standup of 4 clock eye of system clock CPS the timing generating 
circuit 308, Synchronizing with the control signal T30a, during the "H" of this signal T30a in the address 
obtained from the decoded result of the instruction code. The address of the write destination of the 
character code as an indicative data in the program instruction which the display memory 68 receives from 
the external MPU side is turned to the display memory 68 at the following machine cycle, and it sends out 
to up to the data bus 36. 

[0095]Then. in falling of 4 clock eye of system clock CPS, the display memory 68 incorporates the address 
of the above-mentioned character code write destination on the data bus 36 synchronizing with the control 
signal T63. 8y the following machine cycle, according to the control signal T32a by this, It is incorporated 
from the external MPU side with the register 32A from the standup of 1 clock eye of system clock CPS to 
the standup of 3 clock eye, and a hold output is carried out on the common data bus 36, And the character 
code which synchronizes with the control signal T61 at the falling time of 2 clock eye, and is read into the 
display memory 68 will be stored in the above-mentioned character code write destination address 
incorporated into the display memory 68 by the front machine cycle. 

[0096]In the standup of 5 clock eye of system clock CPS, the timing generating circuit 308, It 
synchronizes with the control signal T30b, and the address of a read-out place in case the display memory 
68 reads an 8-bit character code (address to ROM78 turn) from self during the "H" of this signal T30b is 
turned to the display memory 68, and is sent out to up to the data bus 36. 

[0097]Thereby, in falling of 5 clock eye of system clock CPS, the display memory 68 incorporates the 
address of the above-mentioned character code read-out place in the display memory 68 sent out on the 
data bus 36 synchronizing with the control signal T64. Then, in the standup of 6 clock eye of the following 
system clock CPS the display memory 68, It will synchronize with the control signal T62a, the 8-bit 
character coded data of the incorporated above-mentioned read-out place address will be read during the 
"H" of this signal T62a, and it will send out to up to the data bus 36 towards ROM78. 
[0098]It is a form which the timing generating circuit 308 synchronizes with the control signal T30c, and 
replaces with the address decoder 34A of drawing 1 during the "H" of this signal T30c in the standup of 7 
clock eye of system clock CPS, A 4-bit common tab-control-specification address is turned to ROM7B. 
and it sends out to up to the data bus 36. 
[0099] 

[Effect of the Invention]According to the 1st invention, an exchange of the data between functional order 
block circuits of the register 32, the display memory 6A, the address decoder 34A, R0M7A, and SEG latch 
circuitry 80 grade. Since it was made to carry out by time sharing in the machine cycle via the common 
data bus 36 synchronizing with the system clock, In order to make small area of the whole circuit of an 
LCD controller driver IC, However it may arrange each of above-mentioned functional order block circuits 
inside IC, it is not necessary to provide by between the functional order block circuits which deliver and 
receive data like before, in the case of an example, the bus which existed about 40 conventionally can be 
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managed with common eight, and the wiring of a data bus can prevent the increase in area of the wiring 
area of IC. 

[01 00] Although it had transmitted 1 bit of indicative datas at a time to the SEG driver circuit 
conventionally, Since it can transmit two or more bits (an example 5 bits) every in this invention, the data 
transfer rate of a SEG driver circuit portion can be lowered conventionally (one fifth [ conventional in the 
example ]), and the consumed electric current can also be reduced. According to the 2nd invention, the 
control signal which sets starting and operating life of each functional order block circuit of the register 
32A. the instruction decoder 33A, the display memory 6B, R0Mi7B, and SEG latch circuitry 80 grade. Since 
the signal; of the common control bus 37 is decoded via the decode circuit which each functional order 
block circuit builds in and it was made to generate within self, It compares, when supplying a control signal 
to each functional order block circuit individually from the timing generating circuit 30 like before, However 
it may arrange each of above-mentioned functional! order block circuits inside IC in order to be able to 
reduce the total of a control signal line and to make small area of the circuit of the whole LCD controller 
driver IC, the increase in area of the wiring area of a control signal! can be prevented, if the 2nd invention is 
furthermore carried out with the 1st invention, this effect can be heightened more, when it is an example, a 

bus can be conventionally managed with 13 of eight common data buses and five common control 
buses about in 60, and the increase in IC area by a wiring area can be prevented enough. 
[01 01]Thus, according to this invention, in the layout design of a liquid-crystal-display control driving 
circuit, the size of a liquid-crystal-display control driving circuit can be made small by stopping a wiring 
surface product, and the design efficiency of a liquid-crystal-display control driving circuit can also be 
raised by communalizing a bus further. 
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DESCFaPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block diagram showing the internal configuration of the LCD controller driver IC as one 
example of the 1 st invention 

[Drawing 2] The time chart for important section operation explanation of drawing 1 

[Drawing 3] The figure showing the example of the composition of the segment driver circuit in drawing 1 

[Drawing 4] The time chart for important section operation explanation of drawing 3 

[Drawing 5]T he block diagram showing the internal configuration of the LCD controller driver IC as one 

example of the 2nd' invention 

[Drawing 6]T he figure showing the concept of the example of the composition of the signal of the control 
bus in drawing 5 , and the decode circuit of this signal' 

[Drawing 7]T he time chart for important section operation explanation of drawing 5 

[Drawing 8]T he block diagram showing the example of composition inside the conventional LCD controller 
driver IC 

[Drawing 9]T he time chart for important section operation explanation of drawing 8 

[Drawing t0]T he key map of the liquid-crystal-displ'ay control driving circuit containing a dot-matrix type 
liquid crystal panel (LCD panel) 

[Drawing 1 l l The figure showing the compositioni of the character font display matrix of drawing 10 
[Drawing 12] The figure showing the example of composition of the LCD panel driving portion of the 
conventional LCD controller driver IC 

[Drawing 1 3]T he figure showing the example of composition of the segment driver circuit of drawing 12 
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[Drawing 14] The figure showing the example of composition of the common driver circuit of drawing 12 
[Drawing 15] The figure showing the wave-like example of the liquid crystal panel driving signal of drawing 

12 

[Description of Notations] 

01 Liquid crystal panel (LCD panel) 

02 LCD controller driver IC 

03 Control signal 

04 Data signal 

2 Segment driver circuit (SEG driver circuit) 

3 Common driver circuit (COM driver circuit) 
6A, 6B display memory 

7A,7B ROM 

9 Data latch circuit 

30A, 30B timing generating circuit 

31 Interface 

32 32A Register 

33 33A Instruction decoder 
34A and 348 Address decoder 

36 Data bus 

37 Control bus 

80 Segment latch circuitry (SEG latch circuitry) 

100 Segment output buffer circuit (SEG output buffer circuit) 

S-BUS System bath 

SEG1-SEG80 Segment line 

COM1 - C0M16 common line 

TH Horizontal scanning cycle 

DV1 5-bit bit map data 

DH Common line display data 

A-DATA Address information 

M AC converted signal 

CPS System clock 

CPS/2, CPS/4, and CPS/8 Dividing signal of a system clock 

CP1 A Shift register clock 

CP2 Latch clock 

AG1, AG2, and ... an AND gate 

T30, T30a, T30b, and T30c Control signal for a timing generating circuit 
T32a Control signal for a register 

T33 and T33a Control signal for an instruction decoder 
T34a Control signal for an address decoder 
T61, T62a. T63. and T64 Memory control signal for a display 
T70a. T71, and T72 Control signal for ROM 
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V. v5=ov) t-rs. 

[ 0 0 1 1 ] 2 3 {i^SiMff V 0--V 5 ^KhL. 
LCDys-^^;PO liOStt^^^ (TV, 01 5#H1) 

s^»rji:fi#M icnaa t r s e g h 5 -i^mm 2 

lc-5-;t-S.-fe^^^>MBtt«ffi2 1 . atXC OM h' 9 ^f^N' 

0S& 3 ^ rj^vigisms 2 2 ^^^±^-ri.?gH^B 
wmm^immm^xh s . ; io?SB^BiBi}i«2!iii-S'j[Hi«& 2 

3 {4^M^kfi-^M:<;^' " L " ( ^ > H G N D K/W ) C7) 
i:#{4. -fe^^^>'Mg|6miE2 l<7)23ls<7)KBl«iEi^t:: 
^^mSNSbVS^l&^L. a^ymmK22cr,2 

^oiBi&mff^t^^mjEvoh v4^ffi^)-ri.o t 

/i . ^mtm^Mtt^ " H " ( «ji V D D ) <7)b^ 

-b^^>'MgS6^E2 l«022(5O|gijimSlfc^>5r 
mffVOi: V2Srai:^3L. r7^:>'|gt&mffi2 2<022|£CO 

mimEmiz^^mmv5bvit:iti:fj-t^. 
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[00 1 2 J HI 5iiJJ}>ti,mi>z-;S^'{tm^M^ 

mm. Rv^imco-t:^^ yhUi (segj t^^,) com 

wmEcr>mm<omi:^'t, ^^t-th (thi, th2 

~T H m ) iiM<7) 7 -7 n y C P 2 (TJMMKim L 
v-^Tk^^ai^ra-rib 0 . THl(in^>«SlCOMl{cJ: 

tmttXcDyii'P-^Mm. mmzTH2, THmtl^ 
'!?r7^>1iRCOM2. C0Mml,Zj:i>^mSltLX<7> 

[ 0 O 1 3 ] H 1 2S-#§!gtoo0 1 5 t:mm-ti> t . 

COMH^^ys'lHll&B — l{ir7^>'7-< ^^^x— ^J'D 
H. 7-y^i?o-y^CP2, ^aS['fl:ft-f-M&t;-3^>'l^ 

*¥^3B(aiBITHl<7)|SKi«jEVO (^f^-:^;^) Sr. 

(T^x>f ^^i<J:«3#;t-C3^yti5COMl 
tcai:»3-r . ^ jgygii^gs^ftM-^Mo " l " ( g n d 

[00 14 J |l!«icCOMh-5'f>'N'llI«S3-2~3-m 
VIES&SBE 2 2 , ^mm^y^m/y >y f - O <y 
^'CP2S:A:^JL. n^ytSlCOMli:|S|J^-Cfiffi*< 

mmi<z-m.im^uifi -l- coii^T-amEvo, ^ 

[0 0 1 5] 01 4{4COMK7-f>'N'0SS3 (3-1 — 
3-m) <7)fl|^mS^-r. ll'l2li=±>V^T8H-l, 8H 
-2— SH-i—SH-mJi^t tTmS {mb'>y 
h) Oi^7M^i^':^:5'S:fll^i--g.D7y -yryo-yr 

(^±3D7U-yr:7a-yr5rDFFhti%i5-ri)) , 1 
5{4E-NOR|alf&, lOH (lOH-1. lOH-2 
— 1 OH- i — 1 OH-m) ii^iiJ^yyrX'h^. 

[0016] c: c: x-m.—n^zm.-^Y) y y y r 7 n -y 

H-l. E-NORiaSSl 55.t/^^i5:^>'^'•y7r 1 OH- 
ICDmimi 2i03^:>'|RCOMlSrlBi(rr«.COMH 
7 >f 3 - 1 tcffl^ L . RUItclfih-JdfciM^D 7 y 
•yr7a-yr8H-m, B.-nORmm SRl/^ti^^ 
•yyr 1 OH-m<7)fi3t/5121 2<^3^>'«COMmS:K 
S^rl,COMF7'f^^'[lISI3 -mtfflU-^,. 
[0017]; ^rtJ. «8h-5«lfc:M^D 7 U 77*70 y 7*8 
H-i, E-NOREKl 5&tXai::b>'< y7T 1 OH- 
i iOffi{4-«W^:3^>'«C OM i SrlEI&t-l, COM H 



9>f/N*llI883- i SrS^Lft^S. 1^7 hUi^'XrJ'IlIRS 

HOA:'jS<^D7y •y7*70-y7'8H- liC(4. icT) I 

yWrn'-9'DVHfi^x.f>tl. 7 y-f^'n>y:J'CP2tC 
ctoTHa^^tL-?., ^Lx:i<r)mih^t/^mtsb^^yv 
■iy^^—^DWi "^^^ UJ^MT) " izwmh 

[ 0 0 1 8 J 7 >y n .y ^ C P 2(4#gC0D 7 y y 7° 
7n>yr8H-l~8H-mlCitffllCA:'3$iX, liWty 
>yf-^'0«y^CP2Kll«L-CiO £03^:^^ 
>f >'«^-:^DH3&«D7 y -y r7a -yrS H- 1 3&>i5 
8H-mt[*Jj&>oT)Il#lg-:?Oi^7h$^I^, #E- 
NORHIS&l 5{4*ti5-r^>'7h^>''X^'|lISS8HiOD 
7 y -7770 >y7*i0^^r-rJ'm:'3Qi:3£gSE-ftifi-tMi: 
c7)E-NOR^fefr^^i6, -e<oaj:J3l 5a$:ffil^>'^'«y7 
r 1 OH- 1~1 OH-miC#;ii,. 
[ 0 0 1 9 J =Sral:*>'^'•7 7rlOH-l — 1 0 H-ml3 

{41irJB<^nq&:^l^Bi«ffi2 2*«#tjitcA:»3$fLTfc 0 , 

#ai:>3/N*>y 7rlOH-l — 10 H -mC0aj:^3Jig^ 1 1 
H (otO#::?^:>'ilRCOMl~COMmOl9&^) 
{4. E-NORm:'3l SatCJiSt-CSi^^it^^n^^K 
MWE2 2 (<?D2oc0«Ei01O) *«JfJ:^3$ilS. CIct) 
mii^-ftfi-f-M** "L" <m!Si. mmDyV vTy 
a-yy'com^y'-^tiitsQti^ "m^" coi^ (oiOS 

m::j'^ymzj:hm^msit txcoyk^^^^misi) iz 

i±. a^£ti:?3VN'.y7r 1 OHiOEBrtisg^ 1 1 Ht::{4«E 

VO (-f^— 7*;!^) *^ai^J$iX. ^MD7y -y7°7a-y 
7-c7)a^x-:$'ai:»jQ*^ "f^a^^" <0%^tc{i:«flEV4 

[00201 ii«t:^i(i^k^-^M** "H" <omsi. mm 

D7y ■yr7c? yroa5^x-^ai:bQ** co^ 
^izii. y 7 r ioffi:*!^ l l h tctimEV 

J:5t;:LTiai S^Oa^rylSCOM l~COMmiOiair 

[00 2 1 ] mi 3{4SEGH7-fVN'IllK2 (2-1 — 
2 - n ) <7)«««S:S^-r. laiiatCtJt^T 8 - 1 . 8-2 
-8- j~8-n{4i^f<:i: LTng (nb'-y h) 
Mx'>'';?.^[Hl||85-fllB^-ri.D7y •yr7n y7-r9- 
1. 9-2-9- j~9-n(i^f^ifCT-:5'7-7^ 
lHlK9$^««-r"I.D7y .y7'70.7 7-, 15{4E-NO 
RHISS, 10 (10-1, 1 0-2—1 0-j—l 0- 
n ) {4aj:>3^N'-y 7 rm^Xht. 
[0022] zzx-m— niz^MByu -/Ty a -yy 8 

-1, 9-1, E-NORHIKl 53ll^aJ:»3^N'-y7Tl 

0-lCOmimi 2cr>-^^y<yh1&SEGl ^msyti> 

s E G H 7 >'N'iii» 2-1 izmm t , mistticm-mi>zM. 
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^D^U yT^n-yTS-n, 9-n, E-NORHIK 

h^S E G n SriBMrrS S E G K 7^ ^N'lHlS&2 - n iCffl 

[ 0 0 2 3 ] 'Srfc . m~mz^^D y U yyy a -y r 8 
-j, 9-j, E- NORmSSl 5iStl^t^i:b>'^' -y^r 1 
0 - j <7)ffl{i-«W5r-fej/> >- M^S E G j Srigift-r-l. 
SEGH7^>''^(HlK2- j ^^tfv^l,, >-7Mxi;=;^ 
mB68<7)?^il^cr)D 7 U -y 7*7 n «y r 8 - 1 tJiH 1 
2 O R O M 7 M*» 4> ai:'3 § U T;Uc7)^7^- rJ' 

[SITHC0J§*^1;. D7!;'y7*70«yT8- l~8-niC 
^iifc A:*3 § *I S >- 7 V X ^ ^' a -y C P 1 |3|Mi 
LT, D7'J vT^n-yrS- l*^^>8-ntCr6l{tTa 

mfz^-^COWik'f-^ DV^^D y U -y r 7 a -y r 8 
-l~8-ntc:fi^^i5:r^-5:^l^;ST% f—^yy^m^ 
9Cr>^DyV >y7"7n-yT9- 1— 9- ntCifcjltZ^-y 
^^'0>y;7CP2*«A^J$tl.> >-7h^>'';:?.:?lHl8&8<7) 
'J «yr7n «yr8- 1 ~8- nco^-r-:?!!}:^) 
Qif^iz^ftmt^ f—9y-/ ^HISS 9 y 'J -y r 7 
n>yr9- 1— 9-nlC^<y^$iX-l). 
[0 0 24] iP*>T-^7«yf~IIIS&9<^#D7i; >yr7 
o -y T9 - 1 ~9 - nCOai*aS^^Qtc:{i^i5cO*T^ 

■I.. #E-NOR(lIKl 5{ix-:5'^-y^IlIK9<7)±^ 

(?)E-NOR^S:^*6, -e«oai:^l 5aS:ai^J>'<>y7 
r 1 0 - 1 — 1 0-nic#x.S. 
[0 0 2 5] ^^^J^-yyr 1 0 - 1 ~ 1 0 - niCtiM 

#aj:fJ>'N'«y7r 1 0-l~l 0-nc7)ffi:>3^1 1 (o 
*0#-ti/^>'h*|SEGl~SEGni7)|gijj^) J:: 

ti, E-NORaJ:»Jl SalCjCtTSS^^tlfc-lr^^y 
Mgi&mE2 1 (f02o<?)ffiEE<?)l-:>) 3&Jai:^3§n-S. 
^0«R|T'{i:3c»K-fl;fi-f-M3&i "L" criM^. ^^MSS" 

(,iy:T) " -r-i.%^t:{i^^f^ffi^J^<-y7T 1 OiO 
tt{:'3^i^ 1 1 lc{4«Ev 5 ( ) i}i^:h^ix. 

-y)V) *iai:^$il^, m^tcHcsS-ftfl-^MA* "H" CD 

ft. "t^^" coj^t^^mEv 2 ( X ^ ^^-r 

[ 0 0 2 6 ] HI SO-bi/^ ^ h^S E G j CDm^CDm 

T'ti , co^oa^j^ii 3 ^: >'^c o M 1 
HTHllro^^i. SK-b^^^V-biSSEG j irn^^S 
C OM 1 i: <7)^*c7)®*7!)>'^^$ix. C: c7)-lrj/^ >- Ml 
S E G j ±.<7Mffmmii±X^^^X'hhm^^fr^ LT 



V^i), iC:T-a^:>'SCOM2c?)7jc^^^STH2lC 

feV-^Tt, ^^IS-bi/^>'MgSEG j±cOffi»$:^-r 

^-MlSEGjcOlfflfta^gt^^M^km-^lVK^ "L" . 

[0027] HSJi^i: LTLCDrJ>'ha-5 • 
I C 0 2*ii'hgPiOMP U;{)»^>a^r-:J' Sr-^Orn 

S;/i^;>{^:UiO|*lS2rLCD>'N-:t-/W0 1 tai 

co^icMi^i,. i5i I c 0 2<7yn^<r>yx3 y^^mx'h 

>'N'IC0 2{4, 01 0iO%^i:|3I:miclll ll::S^L/::5 

Siai'h<7)LCD>'N';f;PS:|gi!rf-i.i<7)i:L (faL08-C' 
{4^:S:*SCJ±1 6lffx2fi=) , CKTJLCD/N';^-;!^^^ 
5:^16X5 {^/m) =8 02ts:*»ii>:5rS-bi5'V^h 
i^SEGl~SEG8 0, ai^":i:^^T2x8 {^/'^) 
= 1 62ls:*^4>^Sn^:>'^COMl~COMl 6$r:)VL 

[0 0 28] a8lCtJV^T3 0{4Sl 2^-^^^8S 

-ftfi-f-M, i^7M^i^'X:^'^a>y^CP 1 , 9-y^^o 
■y;7CP2^, m9X'ni&thT32, T3 3#<7)W)f^ 

>- h n-;Pfi-f-$r^ LT C: CO I C p«g<7)«-M^r a y 

MP U i: 7'—:f^-'^:^RX/^ > V u—)V)'^X.iy>h'^£h 1^7. 
-X. 3 2{4^y^7x-::^3 1 S:^LTA:'lL/t (c: 

c7)fiaiT'{48t'<y yn^^j^^^^-mnmrthu 

[0029] 6 {4111 2 XW^fz RAMtCffiSf 

YiS-htsih ) LC DyN-:tvWO 1 <7) 1 
®^ (.Ic7)^K'{4:fc^S!c{cLT 1 6fiTX2fi=^) ISIt^ 
t.fz. 7{i|S|t<lll 2-e^^/it|5l«(C, iiOfiFlJ 
•C'(4«-:*^rJ- h't:Ml5-r-i. 5 X 8 K y hcO 7 >- 
^ - SriSlg^-S. R O M-C'J> ^ . 
[003 0] 3 4{4a5^^^ri;6*»^>:5:^3-h'&. ^J' 

5 >'i/^^IIISS 3 0 5 -y ^ o -y C P 2 
i7)et&=J>'hn-yHi-^T3 4S:A:']L, l^cO^T^ 

R O M 7 ^ tij^] $ -^t -I. T H U-Xfi^S: R O M 7 {CS^ L 

xrj-^3 4{4a^p<^:U 63&»/i>Sgai;?tT./c CS:^^ 
ffliOTHU-Xt LTO) :iC^3-H8t'-y MC, :Sc^ 
2X8=1 ^^(rffe^m (^^^vm.) <7)io2rJii#tcJg 
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^i> f::lt>lZ^ «y f-^J'O .y C P 2*»<^^L3t4 b'-y 

[003 11 i;^>:3 5(iROM7*»^ffi:»3Six-l.5 t'-y 

D V 1 i; -r-S. ) Sria 1 2 T'f*^>^^ S E G H 7 -^I /n'HIi 
S& 2 tCji^ I) y Tf\^<DWF:'f- ^ ( t' -y h -7 -y r r- 

^ <IaIS8 2 tin 13(Ct3V^T-fei/p<VMil?rSEGl3!;-/i> 
S E G 8 OtX'CDiiity^n = 8 Osf^i: ll«<7) 

g^$il^D 7 U -y r^a -y rS - 1 ~8 - 8 0 *>4> 
^ 0 , 5 -y ^ig» 9{i D 7 U -y r 7 n -/ r 

9-1— 9-8 0*»4>^l), 

[003 21 Sfc-b^J^pO-hai^^^y^rlHlSS (SEG 
ffi:^|A.y7r[lIKfc tuftie-r-S. ) 1 0 OtiEIl 3iziy\.\ 
T n = 8 0 i: L/cJ^^^O 8 0 m^cOE - N O RHIK 1 5 
ttiitl^^-/yr\3i^l 0 ( 1 0- 1~1 0-80) twffi 

COM 1 6 tX'(7)lii1l^m= 1 63{s:t Ltzm^t^m<0 

[ O O 3 3 J 09 (illi8 c7)Sgpc7)i&#5: S^f -< 

3 0 l,Zi^\,^X^^tl?> >-X7=-A:?'n -y C P S SrS^ 

S3&^4> 5 o y @ i T<0 5 n «y 1 vi^ >Hf 

icti 1 StX'CO^'^co^' n -y rJ'S-f-dif^SixT 

[0 0341 2) {i:?-f 5 ^-r^ffifeHISf 3 0 *>/i>^5^';^ 
:J'3 2lw#x.'onS3:^hn-;Hi^-C. ^>?X:J'3 2 
>':?:7x-X3 1 SrcnrLv-XxAyN'XS ■ BUSiffll 

^-:^^3 31S!li^c(i^^^: U 61ffl'S. i<0^R'3Ji^:t* 

<i-f-T3 2?rS^-f-. 

[0035] 3) iiV-i^XiS^32ti^i^4 yxhy^^'i^a 

Srf. 4) (i^>f Sy:J<^lHlK3 0*»^>>f:^Xh5:5' 
v'3>'x:3-r3 3t:-¥-i.^>ilS3yha-;Hl#T\ 
T3-r3 3A«^S^*X^'3 2<7)aj:>3-fi. {Tu-f^M.^ 

^}t>i>ziyv n-/Hi-f-T 3 3 , X{i«^^ ^: U 6 
[00361 5 ) {i:?^ s yy%^m^3 Oti-h^^ 



^ 'J 6 ^iiS -oiyv . fS^jx ^ »J 6 

rJ' ) ^Mffi Lffi^b^-g. rJ' S y^/^Ss^-g. =J > h a-/I^ 
fi-f-T 6 2 Sr^-r. 6 ) ii^TT^^ ^^jetf^hTY VXt 
^-^3 4 lZ\i!,lJ^1Xh 8 b*-y h<7):S:^3- Kt'-^'S- 

[00371 7) {ii?-f 5 >'ir%^IllgS3 0*>^>Th*^ 
XT3-:J^3 4tC-^i./oil-S)n>-hn-/l^-f--C\ TK 
U'Xt3-:J^3 4**ROM 7-^t?iEt^ 1 2 b'«y h<7)T 
YVX^—S'i\i^:h'ti>^4^y-/i^^h^yVu- 
;Hi-§-T3 4$:^^-r. 8) {4TK^XTrj-:5^3 4*»4. 
ROM7t:£li:^]§ili, 1 2b'-y hc7)TH^XT-:J'Sr^^ 

■r. 

[00381 9 ) 5 yyn^mn3 Ot^t^ROVi 

7 [z4-}Lt^tlh':iyV\D-)Vm^X\ ROM 7*^5 b'>y 
h <0 b' «y h V -y Tt- D V 1 Sr aj:*3-r ^ rJ' >f 5 :x^^Sr 
^ibh^yh u-tvm^T 7 0 Sr^-r. l 0 > (4ROM 
l-h-hf^v/i^ UI^HK 3 5 ai:>J $^2. 5 b' -y b CO 
b'«y hv-yrx-rJ'D V 1 Sr^f. 

[ 0 0 3 9 J 1 1 ) (4:?^ 5 yymE.wm3 QtS^hi^'y 

/i^^)WSkmk3'5\iz^'X.ih>fK.h^yv'o-Jvm^x. 

U'i;'X^'^' o ^y P 1 SrSrf. 1 2 ) Ji/s'^/i/'USe 
3 5 A> <9 S E G K 5 >f /'CIIIR 2 l=:m:ft y 
T;i>'feillO^^-:J'i: L.r<7)b*-y hv.yr-r-rJ'D V 

[OO4 01=5r*3. m9<^::iyhu—)Vm^T3 2, T 
3 3, T 6 Iti^^KSPMPUA^ii) (aS^-^^^iHOH^ 

jlS<?>iXJt^ (MPUi7)»3i;^t^:-b'^) {iZ<r)?i.^^ 

■f-{4LCD>''?*;po 1 <7)im<^^^^m)^f^if>izmm± 

[0 04 1 1 K9S:#H^tooll8i0a>#$-giHJ-r«. 
k. yy^mS& 3 0 i}-{><rya y h a-;Hl-^T 
3 2 t;r|^«i LX V-JX ^ 3 2 (4, la^l^NKM P U*»ii> 

(-5-iO«5i;^^-mtc) -f y^'7x-X31$r^LT 
A:^L;^s: (miieT-^'fl-f-0 4i: LTO) 8 b y hcr>r 
uy=^M.^^i l-7i^y^4 9 Mzmv^'MU. 
l>. Rl^tCClcOfii^x-^?:, ^my-^i^y^^^Mfi 
—mfOTn^r^M.^^cOo-hco^ yxh5:7 v-3 >'3— 

it) <^)«^fc:{4. g'M^'f 5:^:/fl^®»3 Ot^tyJ^x. 

t>tL^,^yY'a-)vm^■ m^v) izm-ox^yx^^^ 
3 3 -^3 3'\ai:>3-r . 

[0 04 2 1 fl!i:fir. ^MiOVi^>"9->f ^jl^Tu^^yM. 

^(nohffi^yxvj^i^Byn—Y {i&<^3-k) 
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10 0 4 3} ^^tm^^ ^f\^<7)m^. ■iy:^h'y-^i^ 
3 y^n—fs 3 {in y h o-;Mt-tT 3 3 \,znm LT 

^'vx:J'3 23&^^^o#^rJ-^'^]^XD3i^T'»g!L. i 
o*e^w=Srfis^*«^^ 5 y^^^m^3 o *>^>Bg^-r-i.r 

n>/^IIIffStc-^i.A>fL-I.C:tt^r-S>. ^rfc. -fyxh^ 

g&3 0(±i!<-7i^>'-9--f ^ 
;Ui:-ri.3>-hn-;Pfi-f-^I^i^';^:?3 2. as^p<^:l> 

y>?>h^^'S^3>'3-h'c7)^gBg||t;J;0, 9^^y 
^^m^3 0 ^>nS0i'hcO3 y h o-;Hi-f- 

ayh^-/l^^T6 2l,zmmL. S#l*I08f-yhO 

;5!B^-^i. t:,ix^m^<r>ay h \^-)vm^\.zi. ->X^^^ 

ti^^m^zh^ 8 f-y b<75^c^3- h'T^-rj' Sr^aj L, 
i-^i^y^^^MzmLy^^mm. rh'^XT3-r3 4 

^ai:<3-ri>. c:iilcJ;0TKk^x3-:?'3 4(i3yh 
n-;Pfi-tT 3 4 iC|H|»i L . R O M 7 ic:** L huj^O i a 
lc^C^r?-Kx-^'8b'>y M:, 4b' -y hcon^>'{4g 
*iSr h' l/X?rjDi./t 1 2 f -y hc7)T K I^Xt"—:? 1 

[004 5] <Ji:lCROM7(ir3>'hO— ;Pft-f-T7 OtC 
lUfflL. rH^XTn-^'3 4*»^£7)TKl-'X7'— ^J'T 

5 X 8 H -y V<7)y * y hr— ^'<0|*lt7)— ^^ii- ( 5 f 
•y hiOh' y VV yTr-:?') D V 1 S: 1 Vv-V-^-^f 

S&3 5{i3y ho— ;Ht^i: LTOi^:7 hl^S/'x^^o 
■y^'CP Itm^L. C:<OROM7*»A,<7)5t'-y hiOt' 
>y h V «y rx- D V 1 5: V- y T/KO t' «y h -7 -y 7° -r- 
^J'DVt^^MtOO. SEGb'9-^>'^'lHlK2<^i^:7 

[0046] ^cOid^tef^O^OJILtCi-^TLCD 
yN-^^;K^)l^i^^ Cfc^l 6ffifx5 (b'-y h/fir) = 
8 0b'-y COi/'JT/POb'-y bV yrr-^DV**. 
1 b'<y h'tr>i^y h\yi^X-$'m^8(D±Xcr>Dy^) -/V 
70'yTC7)#>!?lC^T§i?/i'i)fttC. C:Ob'>y hV-y7°^ 
^-;?DV{i-r-:?5-y^IlIK9lC9-yf-§il. -b:?^ 
^>'haj:»3>'N' y7rlllS&l 0 OtCio-C-b^J^^^higlS 



EG1~SEG80 tCiiE ^ y ^ $ ix/c b* -y h V -y 7*x 

-^^zmB-rh-^i^^yvmrnm^t^^Hi-fj^ti. nmz 

a^yYy ^ ^'^m^3<7i-:i'^ym^(^\i!ch^ixhm.^^ 
^y>fy<7)^^ yWm^liZ X^XUCD^ s-;^^;^<7) ^B. 

a^ym±emmm^i)^nhti?,, ^lx. :i<omm'^ 
( 1 mm^^mmrvcD \/2) =iy i^-Aif ssr^ 

t^^rJ^ryHCOMl^COMl 6ii- ( 1 611]) ^Oil 

}t8T L C D 1 MiB^O^^ A*^T-r -S. . 

[0047] 

^X'li. Ui>X-^32i3^^^^y/i^'J^m^3 5\.zm 

o y ^ mss^S^x- <.mz\c<r> 

O y^igg&$:LCD3>'hn— 7 ■ C:^#ccO 

[00481 ^;ix':^^m:i<nwm^m^x'^ tm^ 

[0049] 

»>\,z. m}j\^^zM'om-n^\.zmL^ixtzmi(r>^^^y 
MS(sEGi, ts:}i) t.-tm^mz^Kim 

(coMi , com 2 

m^ixf.::^y?iyvmt^'fiymt<^^^<mm^}^ 

n-ti>m¥B^'^^)V (01) iO^®ffio:ic^iS^jt*riB 
■r^«S^7^-^Sr, W3\^fih:k.^<r):i!i^a-YXim. 
-ri>RAM*»^>^^^SgSij7'n-y^[IISSi: LTcO*5^p< 
(6A=5ri:') i:, flfnB^WHt:«S^$iX'l.<#S: 
^c7)#:fc^rj- Ktc^tE^-t-l. F -y h y ^ x^Ko:? ^ 
>'h^lE1i^-i.SS&S!l7'a-y^?IaIgSi: LT<7)ROM (7 
A^h') >';?.xA^n-y:? (CPS) coBr^colSic 

mm^^i^^^-^i^y^^ ^Mzitm-t^yii^^mm 

(TH) ftlc, fnBrj^yia?r-eoi2?iJJit3ao-9->f 
y ^y 1 o-roSS? LT. SIR L^c n ^ >'^f: >f 
r;UclB»-r'i.«SI«<J7"c?-y^igg&i: tTcon^r^H^ 

-f^'N'iiiK (3) yii^ms^mmz. m^^=tv\Hcr> 

co}m(r>^m^^-t\^ ••/ hm^ny'-i^'iA^ lx. mi 
mmi>znixi-ti>-^i^:< y hiat--^ ^--yMzmmthm 

tgSijro.y ^'[liKi: LX(r>-*i^:>(yh K7>f ^^081 

(2) i:^ii'-^<i:tfii;i, Wr.^^VfH(^m?r: 

tc. ^'hSPcoM P Vi)-i^mQ:^W^*^h-otzf^ii. ( >- 
:f:7x— X31. U'i^::^:J'3 2, >f >':^ h 5 £^ a y-r 
3-r3 3^i:'f-:frL) Vv-y-lf'f ^'MCRWILT. c: 



(8) 



Itra^ 10-340067 



mi. (36) SrUx, l?iE^^T- 

tELmiy. mm^^=^v . rom. •k7'^:^bK9>f 

^N'[lI«&5:-^tf^T«0«tlSij7'a-/^lllSSc7)d*>, /i.>:5r< 
i: 1 3 oJiLh«0«|fgSiirn -y ^ (hIS§*-\ ^(r>mmzi(im 

[ 0 0 5 0 ] i/c, iS*3S2c^MaiS^«(jfflIia»@K 
ti, ii'-^<i:tS^;?--fA:?o>yi? (CPS) , -^tT)^;! 
m-t(CPS/'2. CPS/4^r^') . Stm^^^ 
3E^W5r^tf5S(i# (7<y^iJ'CJ-y7CP2=5ri:) SrfS 
7Lh^mn-:iyYx3-)VJ^:K (37) Srffit, 
a^ffllilSS0«&l^t:#^Lt#^, |iIieo«SgJSil7'a>y 

t t1tSc<50«|gSiJ:/n -y ^ [IISS*^. F^^l. 3 >- h 
o-;kfi-f-xa-h'#S (AND^r'-hAGl , AG2 

f^SflSI2:Si^^3yho-;Hi^ (T3 2a. T3 3 

wmm 1 xit 2 t,zMmcom,mmimmm®mzti v ^ 

[00521 

(m^criim 1 ) mmmcm i i^zasi^s,^ (wrrm 
iwMt^^o ) co~mmmt txoLCD^y hn-^ 

• Cc7)rta5«fi£$rS^-r7'n.y^|l-C\ ^com 

34. ROM7, >'7Mx>''j?.^[lISft83&*^^:5'W 

^j^ife^igs&s OA, ^^^:y6A, THi^xf^n— r 

34A, ROM7A. -k^^ >'h5 ■y^lllli& ( SEG7 

'y^mmtiymi-ri) aotzfi^miyhb^tz. 

/>''J^iaS83 53!/*«1l&$n. $^>ICI-S^*X:5'3 2. 
^^^:i;6A, TKU'XT'n— ^34 A. ROM7 
A, &tfSEG^-y^ia8S8 0tcS?a5$iX-58h' y h<?D 
^<7)r-:?A;^3 6;{J^|ft$nTV^4. ^LX^LCO^ 
iix— :^'>'^'X3 6{i, l/>'';?.^32, ^^^^^'J6A. 
ROM7Ai:li5'^^^5-f >'8b'-y 
^LTgf«l!$ix, i;t7'3-^34At{iSfc*-y h'*«<^) 

t' y hifc^Sb' y h«07^ >'*«5^'5r#^r[6i/^;^^:ft-LT 



WSt^tlX\<^h, 

[ 0 0 5 3 1 C: ^T'^' 5 yy%^mn 3 0 AOS«g{i 
112 tif^-r-l. 3 ^ h n-;Hi-tSr±fig-r-2.^iOfl!J{4ia 
8c0^-( S>'^^igS&3 0i:lii&|3|tT*fc-l.. TYl^X 
T3-:/3 4At4. ia8<7)TKUXT3-:?'3 4<7)1«tg 
«0— iP^^'-f 5>'^||^0S|3OA*>/i^ y^^n 
«y ^ C P 2 J^'eSin > f o-/Wl-f-T 3 4 a Sr A* t . 

:r>'h>''?:J'->'rtiOSM«0^9>f >' («1 >-) ± 

C7)5b'-y b<7)b'-y h-^-yT'T^'— :J'DVl-f-pROM7*> 
'c.aj^jS-lirSfci^^c. ^t^2 X 8= 1 6*cO«lilc7) 
l^?:)ii#lc*g^-r-g>^v:4604 b' y 

[0 0 541 i/cSEG7>y^0l&8O{4, ia3T^a 
•r -5) J: 0 1:: -fe ^^'^ MS S E G 1 — S E G 8 0 ^ *J 

jc-rsife8oiiio^>y^[iiss$i^isLTioO, -^i^y-y- 

>f :?/l/«t-f-:J'>'N':^ 3 6±tCffi:^$^t4 5 b'-y b>''?9 
WUCO^X-^ (b'-y h-r-yr-f-r?) DVl^. ]1 
t:Jg^$ix-CV^?,r7^:Vi|iLtC0^:5!:^^ (O* 0^8 
0 b' -y h ) . WS<JC C: CO 8 0 ffliO 7 y ^lHli»(CJiX 0 a W5 

[00551 02 {4111 1 <rmmimmm<r)'? ^ 

-hT'^.l.« ia2t=i3V^T. 1 ) \t'T-9^<'X (#^n 
- H ^1^^ ^My'—S'^^:^ 3 6 ) ±<7)x-^ . 2 > {4^ 

>f 5 ^iT-fi^iiiifts 0 A\.zti\,\x^^fihm9tnm 

35ri^XxAi?a-y^CPS^^^^^-t. .Ti-Ct 
v-Xf o >y C P S<r>5 9 xn-y^il '?i^y^^ ^ 
)Vt LTiJ^f 5. 0 <lcO?Ra*S^1^ig»lslS&{4 

3x^-vi'?z^y^4 9)V<rMm.xhh, 

[0 05 61 mz3) ^yy^t^^msoAt^t^ 

^7.9 3 1\,zH-x.t^fK.^^y Yu—)\M^X\ Vi^X 

:J^>'\'x (^ y:KV=y9i^sy'f^—y3> 3i*j{ti7)r-^ 
M'XR I • B U SX(4^ilr-^'/N'A3 6 ) ti^Hif •& 
^ISJSr^i^^ 3 V h o-;Hi-tT 3 2a SrS^-f, 
[0057) 4) {4:5' >f S yir^tS£MU3 0 A*>ii,>f V 
xyy9-y^y'f-:i—^33\,zH-x.hfi.h^yY'0—i\/ 
ft-^T. >-;^h7^'>-3>'x3-^3 3*«U'>'';^:J'3 

2oiii*t-i.i&^3- F«-]Rai;^<^xn- h'-rs 5 >' 

^^^abS 3 >- h o-/l^^T 3 3 . X(4fl^^^ U 6 

Atc#;i 4>ix^ n >- h a-zHf-f-T', as^^ ^ 'J 6 A*^ 
^ax-^'^^'X3 6±<?5:S:^n- K7=^-:?$r 5X32=0:?' 
S>':/5r^a6-63>'ho-/Hl^T6 1 ^^<t. =S:t5. 
^ 3 >- h n-/Um-f-T 3 3at/T 6 1 (4^ « U 9 i?5R 

[00581 5 ) (4:? 5 y^^^±mS&3 0 Ai}>^^ 
:?t^\}6AliZ4-t^tli>:=iyh\:i~J\^^X\ 
•J 6 A*«^tji-f-:?>'N*X3 6'v:S:^3- HT-:?S-iiiai 
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aSr^-r. 6) (4:?>f 5>^^lHlS&3 0A3&>/i>ROM 

7 AI,Z^x.^tl^-:iyhx=i-)Um^X\ ROM7A:*«it 
ii-f — rJ'^N'X 3 6 ±c7)a^;^ ^: U 6 A*» ^.O 8 1' -y 

Mibh^yh n-;Hi-tT 7 1 Sr^-T , 
[0 0 59] 7) {i:?-f 5>'^^^[HIS&3 0A*^/^rK 
^;?.7'3-^3 4 A t-^x ^tih n >- h a-;Hi-§-T\ 
r KP-;:^TrJ-^^3 4 AifiA b'-y >'{il[Sfg^T 

Wra^Ssb^ay hn-;Hl^T3 4 a5r^-r. 8 ) {1 
:7-f S >'^^II1SS3 0 A:!&»4>ROM 7 AlC-^;t ^>n-S. 
rj^-ha-^m-tT', R0M7A*«x-:J'>'N'X3 6±O 
. r H P';^T3-^ 3 4 A*»ibi04 h'>/ h (JDn^: yiiBtg 

-;Hi-tT7 2SrS^-r. 

[0 0 6 0] 9) iii^^ ^yy^mnsoAt^i^Ro 

M7 AI,Z^Z.ii>tl&^yhU—/l^^T. ROM7A** 

^ (b'>y hv-yrr-^) DVlSriliaj-r-S^'-^ 
i:WISIS-^fti.3>'hn-;Wfi-f-T7 0 aSrS^-r. ^ 
fc, ll2c7)rjyhn-;Hi-f-T3 2a, T33, T61 

icc7);£(.^§ix, 02<7)<Ion>'hn-;Hi^t:i5<r7 
[006 1] ^i^BJTIiLCDnyhn-^ • 

I c 0 2<r)Wsmim^mziimMt 

X:?32, ^^^:y6A, 'f^-y34A. ROM7 
A. SEG5-yf-|lIg&8 0<0T-:?O-^'9lX0§r. 
ita^Or-^^N'X 3 6 ^^LT^ii-f JT'^To y"- 

<y^'CPS<7)l^n-y^Sc7)i_h3&«t5lC:J3V^T{±, Pi^' 
X:J'3 2{5rjyho-;Ht-^T3 2at|5l^t, >-^' 

\i''yhcoTvi^^j^^^$:nT2,tsbmz^ nvho-;!^ 
fi-^T3 2aO "H" (7)m^. iOl^Xa^/^roJ/^A 

m^z.i^tL^m[-<^^yhu—)\^m,zm\'^. ^y:^h 

'7'Pi^By^zl—'*r3 3^'^\i^—^J<.XRl BUS 

H t < Ei'hon y h o— yWi-^ii^V \ ^;>< ^: 'J 6 A 

[0062] C:nt3J:'5i^;^xA^C7-y:7c7)2^'O y^ 

fi-com-^lzii^ yy^Vv^i^B y'f^-^3 3tf^ziyh 
u-jUm^T 3 3l,zmmL. \y-JX^3 2.ifi^^^i>'f 



6A*^'rjybn-;Ht^T6 l(c|5lffiL, x-:?'>'~^.X3 

y^mi^ 3 0 At^c^m^^t ^tL^m^[-coa > h o- 

[0063] v-X7^A^Oyi?c7)3^'a-yi?gcOi_h*i 
Olcfev-^TJi. ^;'<^';6A{i3>'hn-;Pm-f-T6 
2a{;PlML. COft-f-T6 2a<7) "H" COMWi. 

3 0 A*»ii>SiM-^x. (^iti>m9\-(7)3 y h o-;Hi-§--C'fi 

h'8b'-y b^:$:^^fflcOTKPXx-^i: LT. RO 
M 7 A/\fplft*iix-;5?^N'X 3 6±'^ai:':-r-?. , 

[0064] iillwiO, £^XT--^:?'0-y^<^3^n.y 

BoiT3&* *) izt5\^x . ayh n-;Hi-f-T 7 1 izm 

»iLROM7Aj&>\ x-^^N'X3 6±<7)8b'>y hOlS:^ 
3— HS:S!^^jitfo y^lci^X-rA^n-y^<7)4i?o-yi? 
Sc7)3iLi::6> 0 ICtJC^Tti. T h' IxXy^rJ-^ 3 4 A{±3 
yhO-;t'fi^T3 4 atCpI^iL. ::<?5m#T34 aCO 
"H" cr,f^m. mBcoJ:ol,z4\z-yh<7)a^y'(mm^ 
T¥V-Xf—i^t:ROM7AI,zmif^Mf~:S^^'<:^3 6 

[0 06 5] ZtHZj:^z^Xf-J^i^\:3-/i^<7)4:!^U'y^ 
B«7)±±*«0tcfcv^T, 3yho-;i^-f-T7 2t|3I^ 
LROM7A*^', y'-^^^X3 6±<7)4h'y hcr)::3^y 

(05^o>y^@<7)iJ:3{)*Ot::t5V^T{i. ROM7A{i3 
yho-;kfl^T7 0alC|5iaiL. r<7)fi-tT7 0a<7) 
"H" £7)WH. ^lzXi]LtzX^m^m(7)T}^UXy'~ 
i^'Sb'-yhi:. 4~Ill<7)r K^Xx3-^3 4 A:ii)»^<7)3 
^ ^-fiMJi^r H X- 4 b' >y h J: lc:«-:Jv "^T , M 
^Ji:^y^yhf^(D5^'yh<7)m^'f-:^ (b'<yhV-y 
rx-:^') DVl$-SEG5.y-?-IIig&80lC|6ltt^tilx 

[00 66] m3li.mHZi3i1rhSEG\^y>(^m^2 

Gi^sEGi oizMm^hmm^^co^t:^-t. t 

fc. 04{ill3<7)ggPttf^c7)^>f S>'^$:S^t-, m3l,Z 
t>l^TDFFi:|E$iX^^rn.y:^|5Ig&8 0a-l . 8 0 
a- 2. • • •li^ii:tLX'^yhU'JX:$'m^i:m& 
•t^DyV ■yryu-yT. ifzl^ATCHtii^tlfcy 
o>yi?|g|§8 0b-l . 80b-2. - ■ ■ imz.lSD 

yv -/y°yu yyi}^ii>^^. #-b^^^yh^SEGi , 
SEG2, • • ■ iz^^nmf-^y y^^^X'hh. t 
fcmt<'LATCHtB^tifzrzi yi:^^m9-i , 9 

-2. • ■ ■ li^^mi3(7)m^^<7)DyU yyynv 

yizits^L. ^±^;>(yhmsEGi . seg2. • • 
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[00671 <JCfc:L S irS^tL/cra -yipm^ 101- 
1. 10 1-2. ■ • • {i^>!?«-fe:^^y h«SEG 

1. SEG2, • • ■ iznmtxmfi^ti. m&ioy-y 

^I1IIS9-1. 9-2, • ■ ■ <7)5VtOV<7>UOUi}^ 

^■ttu^jw^yif'mm (-eL^c?9F-ttr i o i t-r 

10 2-1 . 1 02-2, • • • ii^^^g-fei/^^-^ 
iHSSEGl, SEG2. • • • izMlBLXmf^tl. 1^ 
SOK/l^i^^^HlSSl 0 1 - 1 , 10 1-2, • • • 

V, IV. -IV, -5Vcoio$r^S?-r-6m:^3^^l' 
mmm (-HgL^^r^Srl 0 2i:-r4) Thi>. 

[0068] nsomss-cfi. 01 zcom^mmu^ 

VM^ 2 3 t,zm^i-i> mUcOXf}^hmiiLV 0 , VI, 
V2. V3, V4, VSt^^jiEf-SHtEK/l^^^S 
V, 3V, IV. -IV, -3V. -5Vt^i>i^liZ 

m^^tix^yt<7)X\ ±ME\^^j\^i^yi^mmi o i - 

1, 101-2, • • - tiXX/tiitSl^^JimffiMB&lO 
2-1, 10 2-2. • • • *»^j^-2>SEGai:J3yN'>y7 
rHIKl OOtt. HI 3<^E-NOR|lIKl 5RX/tiS:^ 

[00 6 9] ll3{:tSV^TSEG^-/^[lI»&8 0{i. # 

-fe^^x:^hi»sEGi, SEG2, • ■ -iiz^^Mm-r 
?>m—m(oms!m^^<r)ec±.mzm'h'^ -y^nii&s o b 

-1, 8 0b-2, • • • i:. -fe^^yhHiT^ffiMJlUc 
M^5o-roO. -lO^-y^HIK (80b-l~8 0b 
-5) , (SOb-e—BOb-l 0) . • ■ -(TimM 
l,Z 1 0-roStt i^jilJt D U «y r 7 a -y r 8 0 a - 1 , 
8 0a-2, • ■ • i:*»4>ti:S«— 5lI<^:^n-yi7|HlKP 

[00 7 0lJiS5-:>-ro<?)5'y^@K (80b- 1~ 
80b-5). (80b-6— 80b- 1 0) , ■■• 
COT- rJ' A:^4S^{4^^jir- 360a*>, ROM 
7 A*>ii>£7)5 b'-y h^-f— ( t'>y h-7-yrT— rJ' ) 
DVljt)iai:>3§il4'r-:?«l (DATAO~DATA 

4) tClO#0«aE$iXTV^|,. *^±£D7U >yr7 
o-yr80a-l, 80a-2. • • • (4^f*ci: LTfif 

7 hl^ S^'x ^ ^7 a .y C P 1 CO 5 5&tttc: 1 ig m:*! 

$^1:4 i^y h V'^-'X^' y C P 1 AtC i 1 h'-y 
h<^A:tF-r— (THI^Xt-^') a • DATA$^«|<Ji: 

i^X ^ I1I«&C0# D 7 U y r 7 n >y 7* 8 0 a - 1 . 8 0a 
-2. • • • <7)7'-if^iii:hifi^^mmDyV'yyyr3'y 
y^zMityi-i 5 -y f-laWI ( 8 0 b - 1 ~8 0 b - 

5) . (80b-6~80b-l 0) , • • • C0#ta«^ 
5 >y-?-#&^i:=5r-5. J: d . 

[007 1] C:<^J:ottTSEG9-yf-IlI»8 0?r« 
«-f-4±£50-ro<7)7 -y^UrK ( 8 0 b - 1 -8 0 b 
-5) . (80b-6~80b-l 0) , • • • ti^n 



•y^'CPlACHJfflL. $i^t=PL<«Sl3-30^'>f 
i^^-V—Mw^^-f'J: -5^:0 7 U •y7*7O-y7*8 0 a- 

1, 80a-2. ■ • • tCi^Ti^7haJ:'3SiX-&lt' 
•y hcOTHUXx-:J'A - D ATAcOilT^^O^jitri; 
IZ. ^^^<mjm'f—^m { D ATA 0 -DATA 

4 ) ±C05 t'-y bOf-y hV>y7*-r— rJ'D V 1 Sr^-yf- 

[0072] C:cOj:atcLTSEG7-yf-0SS8OS:flt 
4 8 0fli<07>y^llff&80b-l , 80b-2, ■ 
■ ■ *«:^Tx-^$r^-y^LJt^jST'7-yf-i5'n-y^C 
P2*^tll:J3$ix, ^05-y^7n-y^'CP2$-#^iil::A 
:t;-r-&x-^7>y^ll]S&9c0^7«y^IlISI9-l , 9- 

2 . ■ • • *<— ^IC^'SrlJScO^ -y^^fi&B 0 b - 1 . 
8 Ob- 2, • • • cO^-yf-T^-^Sr^fti^L. C:<7)#« 

4U<;ki^7:?|s]«Sl 0 1-1. 101-2, • • • 
J:l^ai*U'</Ua!S?IlI»10 2-l. 102-2. • • 
• ^r^LT^-biJ^pO-MSSEGl. SEG2, ■ • ■ 

[0073] (^coj^SS2 ) H 5(4fi|^^2t=R|*>4 

^ {m'9i2^t\^o ) <7)-mmb tT<7)LCD 

r^>'^^-7■ ^'7-<^^'IC02 coF«?gPffi^f:^^-rra 
•y ^ mT$> h . I^iaic tJ V ^Ttim li,znL^4 ^yf^ 

^^U, ROM^s^-srSOB. 32A. 33A, 6B. 
7 B 0 , T H l/Xx rJ 3 4 A3&*giM$tl 
^a«&3'i7'Q>yi7|Hl«&t=^^ac03>^a-;U 
>'N*X 3 7 *«iiife§iXT V^S . 

[0 0 74] ic7)3>-ho— /l'yN'X3 7{4, ia2tc:5^t 
Ttnyhn— ;l^-^<0j:atcU'>''x^'3 2A, ^yxv 
y^fi^^yf^ii—fSSK, ^^ti;6B, R0M7 

B^««sisij7'a .y ^^m^im<r>^4 5 :^^^^^*fm 

cO«-f-^. C<?)^ffiWgS'jra-y^ig8&lc«*&-r-S.<3iS0S: 

T<I<7)^^^^>'^a— ;W^X3 7<7)5o<?)fi-f-{4:J''f 5 
y^^'^ms 0 BT^SiiT n y h o-yuyN'x 3 7 
'vai:^3$it, C:<7)^<X 3 7 $r:fi-LT±ISO#«filSiJ7'n 
•y^'Himcfi^J&^itTV^^. ^45, ^m-ti^'-f S^iJ^ 
f&tEB 3 0 B{4 S E G K 5 >f 2^40 1 i: 
tC^o.y:7CPlA, CP2RX/^WL{tm^Mi:^z.. 
C O M K 7 N'EIK 3 ^(4 ^7 a .y ^' C P 2 &X/^itm 

[00751 J:^<o#«iigs!i7'o -y ^ mmt^^ 

tc. A:^)L/>:3VhD-;MN'X3 70fi-t?rra-H L 
X 3 7 ^|ftft-6«*{4, flaw J: oiz^>( 5 yi^^m 

m-b-hmm. ^mm^\yn-yc^m^ayv^-)vm^ 
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[ 0 0 7 6 ] 116 {iia 5 tCtJft-S b a-;l^y\'x 3 7 

±^:^-t. a6tCt5V^-C. nyha— ;^y>^X3 7c7)^i■f■ 
^±*»^>|li^::i^XxA^' n >y C P S . o -y C P 

scr)\/2^mm^tLX(7^cps/2. isifi-f-cps 

/2<^l/2^i^ft-f-i: tTOCPS/4. |3lfi-f-CP 

X-rA:?0.y^'C P S<?58 051ft l:i HI aj:J3$n?.ft# 

i: LT07>yf-^a-/^'CP 2*^4.^i., 
[ 0 0 7 7 ] ifc, Z.ixhcr)m^<7i±Jscr>^(7ymn<r> 
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